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SUMMARY

The U.S. Navy has introduced the use of air cushion vehicle technology to

amphibious warfare by the development of the landing craft, air cushion (LCAC) vehicle.
These new landing craft have unique operational capabilities which require specific
mental and physical attributes from personnel assigned to them. The Fleet recognizes

a need for certain medical qualifications in order to become and remain a part of an
LCAC crew. The purpose of this work was to develop appropriate medical selection
standards and revise current operational medical guidelines for these crew, along with
ergonomic and medical recommendations in enhancing operational performance.

The following methods were employed to determine those standards:

1) Review existing interim LCAC crew medical standards.

2) Conduct interviews of LCAC crew, command, medical, and training
personnel at two Assault Craft Units (ACU-4 and ACU-5) regarding
medical issues and crew selection.

3) Deploy for operational orientation during actual amphibious exercises
held at Camp Pendleton, CA, to provide focused observations of previ-
ously identified LCAC medical and crew selection issues.

4) Conduct and analyze task analysis surveys of LCAC crew personnel
from both ACUs to identify and quantify specific tasks performed by
LCAC crew personnel.

5) Conduct a crew survey at both ACUs to evaluate the relative perceived
importance of medical and physical selection issues identified for
permanent standards.

6) Incorporate input from all sources into a set of proposed permanent
LCAC crew selection and medical operational standards.

Permanent medical selection standards were identified and are now part of the

"Manual of the Medical Department" (NAVMED P-117). Suggested revisions to
current operational medical standards were identified and forwarded to the Naval Sea
Systems Command. These revisions are now included in the "Safe Engineering and
Operations Manual (SEAOPS) for Training Standardization and Evaluation of
Crewmember Qualification, Landing Craft Air Cushion (LCAC)."



From our research, we have generated a list of recommendations that should be
considered in any future changes to the LCAC medical standards, to LCAC crew
training/operational procedures, or to LCAC design. A summary of these recommenda-
tions is provided below.

Recommendations

1. Provide a means for urinary relief while underway.
2. Provide a source of liquids in starboard cabin.

3. Provide emergency rations on board craft.
4. Redesign seats in starboard cabin.
5. Ensure that support ships give appropriate attention to LCAC crews'

need of a regular food supply.
6. Training and operational procedures should focus on the successful

performance of the following: a) depth perception during night vision,
b) problem solving, c) teamwork, d) reaction time, e) visual-spatial orien-
tation ability, f) assertiveness, and g) oral expression and compre-
hension (i.e., communication skills).
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INTRODUCTION

In 1966, three Patrol Air Cushion Vehicles (PACV) were introduced into the
Vietnam War to patrol Vietnamese waters for the U.S. Navy during Operation Market
Time (Cutler, 1988). These craft designed by Boll Aerosystems were similar to British
commercial hovercraft at a cost of $90K each. They were capable of skimming the
water with their one foot hull-borne draft at speeds of 70 knots clearing the water by four

feet when airborne. A 1,900-hp gas-turbine system drove an air screw for propulsion
and a lift fan for airborne operations. The PACV crew consisted of an officer and three
enlisted and crafts were armed with grenade launchers and machine guns. The PACVs
proved to be more threatening in appearance (referred to as "dragon boats" by
Vietnamese fisherman) than effective since they were unable to patrol at their phenom-

enal speeds; their high noise level and limited visibility hampered their effectiveness in
surveillance; and their range and endurance even in two-foot seas were considerably
less than those of conventional patrol craft. PACVs made 24 patrols during Market

Time and participated in other aspects of the naval war after the Market Time evalua-

tion.

In 26 years, the technology and the operational mission behind the PACVs

evolved. Air cushion vehicles were redesigned to haul equipment and personnel, and
their mission changed to supporting amphibious assaults. The current hovercrafts
became a part of the fleet in 1983 (Klein, 1989), as Landing Craft Air Cushion (LCAC)
vehicles. LCACs are built by two manufacturers, Textron Marine Systems and

Avondale Gulfport Marine at a cost of $23M per LCAC (Schlichting, 1991). The current

LCAC design is a 70-ton, gas turbine-powered craft, capable of 40-plus knots over
water or 25 knots over land, carrying 60 tons of cargo up to 50 miles, and able to nego-
tiate 80% of the world's beaches (versus 17% accessible to conventional landing craft;
McKearney, 1987). Control, engineering, and navigational systems are much more

sophisticated than the earlier PACVs. The crew now consists of five members, all of
whom are enlisted. LCACs engage in over-the-horizon (OTH) rapid beach support as

part of a combined air/sea assault. They were used recently in Operation Desert Storm
and in humanitarian assistance to the country of Bangladesh in Operation Sea Angel.

In the 26 years since hovercrafts were first introduced into the Navy, both physi-

cal and mental demands have changed sufficiently to require a new set of medical

selection standards, and a revision of the current operational medical standards.
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Furthermore, ergonomic (i.e., human factors) modifications to the present hovercraft
design need to be considered in order to maintain the LCAC crew at their optimal level
of performance. These issues are discussed in this report.

This report is divided into two parts. Part I contains four sections: Section (1)

outlines the medical selection and operational medical criteria; Section (2) describes
informal interviews of LCAC personnel; Section (3) describes research observations

during an operational training mission; and Section (4) describes the findings from a
medical survey conducted with LCAC personnel. Part 2 describes the task a es
performed and the top 10 critical duties of each LCAC crew position. Eacr, •he
factors noted in this report were considered and either included in the permanent medi-
cal standards or are provided here as recommendations for any modifications needed in
the future. Figure 1 outlines the sequence of events leading up to the permanent LCAC
medical selection standards and suggested revisions to the operational medical stan-
dards.

4
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PART I. LCAC CREW BIOMEDICAL AND OPERATIONAL ISSUES

SECTION 1. LCAC MEDICAL SELECTION
AND OPERATIONAL MEDICAL STANDARDS

DESCRIPTION OF LCAC CREW

The current LCAC crew consists of five personnel with separate responsibilities.

Three crew members (Craftmaster, Engineer, & Navigator) located in the starboard

cabin operate the craft and two crew members (Loadmaster & Deck Mechanic) in the

portside cabin are responsible for any equipment, supplies, or troops that are aboard

the craft. The starboard crew each have approximately 150 responsibilities and the

portside crew each have nearly 120 responsibilities to do while on a mission (see

Part 2). Each crew position requires a different level of experience and expertise with

the chief operator, the craftmaster, requiring the greatest amount of experience. Below

describes the type of personnel and their military rating required in each crew position:

Starboard Cabin

1. Craftmaster is the primary craft operator with overall responsibility for
the craft. Ratings: a) Boatswain's Mate; b) Quartermaster; c) Gas
Turbine Maintenance Specialist; d) Operations Specialist.

2. Engineer maintains propulsion and operating systems during under-
way and maintenance periods. He is also trained as a back-up craft
operator. Ratings: Gas Turbine Maintenance Specialist.

3. Navigator assures correct craft position and coordinates communica-
tions. Ratings: a) Quartermaster; and b) Operations Specialist.

Portside Cabin

1. Loadmaster ensures proper loading and unloading of craft and safety
of embarked personnel underway. Rating: Boatswain's Mate.

2. Deck Mechanic assists Loadmaster in performing maintenance and
repairs under the direction of the Engineer. Ratings: a) Gas Turbine
Maintenance Specialist; and b) Gas Turbine Electrician Specialist

Thus, an LCAC crew should consist of experienced, competent personnel who

are in good physical condition and are able to perform well for a prolonged period during

amphibious warfare missions.
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HISTORY OF MEDICAL STANDARDS

Initially, Naval Sea Systems Command (NAVSEA) provided medical and selec-

tion requirements for LCAC crew personnel in the "Safe Engineering and Operations
Manual (SEAOPS) for Training Standardization and Evaluation of Crewmember

Qualification, Landing Craft Air Cushion (LCAC)." The medical requirements in this
manual were minimal, but with a strong emphasis on vision, hearing and articulation.

These standards were, in fact, similar to those required by the British Commercial
Aviation Administration for hovercraft operators and those developed by the U.S. Army

for Air Cushion Vehicle (ACV) operators (U.S. Army Regulation 56-9), but were less
selective than those of the Canadian Coast Guard (Medical Examination of Seafarers)
for hovercraft operators.

Physical examinations of the first groups of LCAC operator and nonoperator

candidates were not uniform, with some individuals receiving the equivalent of aviator
physicals, while others had only a cursory review of their medical records and minimum
physical examinations. Due to the lack of standard medical and psychomotor screen-

ing, a relatively high attrition rate (35-41%; Dolgin, personal communication) occurred in

the first groups of LCAC operator candidates in completing their 21-week training

period.

Factors that led to the need for developing permanent LCAC medical selection
standards included: 1) a constricted personnel pipeline (e.g., Craftmaster candidate- E7
or above, Boatswain's Mates, Quartermaster, or Gas Turbine Maintenance Specialists)

and lack of ready replacements; 2) the high cost of training (approx. $500K per operator

trainee); 3) a training fatality with medical implications; and 4) the evolving realization of
LCAC uniqueness and special physical requirements needed for its successful opera-
tion.

Attrition from the 21-week, Phase 1, training program came under control when

the Naval Aerospace Medical Institute (NAMI) in Pensacola, FL became officially, in
June 1990, the interim medical examination facility for LCAC operator candidates.
NAMI provided a consistency in medical personnel and physical screening that was

lacking before. NAMI's physicians identified disqualifying conditions (primarily visual

ones) not noted in pre-examinations performed on candidates at branch and Fleet
medical clinics prior to arrival at NAMI. In addition, Naval Aerospace Medical Research
Laboratory (NAMRL) in Pensacola began testing LCAC Craftmaster and Engineer

8



candidates with a computerized psychomotor screening test that evaluated their ability
to hear, see and manipulate hand and feet controls simultaneously -- all components
necessary to operate an LCAC.

As the medical screening requirements continued to evolve, so did the need to

identify a permanent set of medical selection standards. NAVSEA tasked the Naval
Health Research Center (NAVHLTHRSCHCEN) in San Diego to coordinate these

efforts and to organize a conference to develop interim medical selection standards with

the goal of finalizing these into permanent standards before the end of FY 92.

In January 1991, NAVHLTHRSCHCEN hosted a conference to outline a set of
interim medical selection standards and discuss changes in operational medical stan-

dards (Proceedings, LCAC Interim Medical Standards Conference, 1991). NAVSEA,
ACU, Bureau of Personnel (BUPERS), and NAMI medical and scientific specialists

familiar with LCAC attended this conference. The interim standards were intended for

use until permanent standards could be developed and approved by the operational and
medical community. Two classes of LCAC personnel with differing requirements were

identified during that conference; Class I, including Craftmaster and Engineer, and

Class ii, including Navigator, Loadmaster, and Deck Mechanic. A list of allowable
medications and suggested periodic physical examinations were also developed at that

time. It was understood that relevant and appropriately selective permanent medical

standards and medical operational guidelines would be developed based upon research

efforts and Fleet experience with these interim medical standards. The interim medical

selection standards were put into effect (BUMED Itr 5050 ser:22/223 of 12 March 1991).

In June 1992, many of the medical, operational, system management, and

personnel specialists who met at the earlier conference met again at the LCAC Fleet

Support Conference at Camp Pendleton, CA to finalize the medical selection and

operational medical guidelines. It was agreed at that meeting that only Class I candi-
dates would undergo thorough medical examinations at NAMI. It was also decided that
medical records would be screened by local medical authority for Class II candidates to

determine the current physical examination on record, and if found that a new examina-

tion was needed, local medical authority would provide it. By August 1992, the
proposed permanent MANMED LCAC crew medical selection standards and the

proposed SEAOPS revisions to operational medical standards were submitted to the

Bureau of Medicine and Surgery (MED-22). The MANMED standards were approved

9



for publication and the revisions to the SEAOPS manual were forwarded to NAVSEA.
These were discussed at a SEAOPS LCAC conference in September 1992, and were
approved for publication by members of that conference.

NAMI is now the permanent medical and psychomotor screening facility for all

potential LCAC craftmasters and engineers. Table 1 indicates that from May 1990, to

January 1993, 95% of the LCAC candidates who underwent medical and psychomotor

screening completed the 21-week, Phase I, training. Table 2 indicates that of the 95%

candidates who passed, most craftmaster candidates (94%) and all engineer candidates
(100%) successfully completed the Phase I training.

TABLE 1

LCAC CREW TRAINING OUTCOMES
BASED ON PSYCHOMOTOR (PMT) SELECTION

ALL CANDIDATES
(Craftmasters and Englnmers)

With PMT Selection1  Without PMT Selection 2

Overall N 148 85

Recommended for training by 98 (66%) NA.
NAMI/NAMRL

Not Recommended 50 (34%) N.A.

Phase I Training N3  63 85

PASS 60 (95%) 68 (80%)

FAIL4  3 (5%) 17 (20%/6)
1 May 1990 - January 1993
21989-1990

3 Not all recommended subjects have entered or completed Phase I training
4 Attrition rates prior to 1989 ranged from 35-41%

(Courtesy of LCDR Dan Dolgin, MSC, USN)

Table 1 also indicates that those candidates who were medically screened and

did not receive the psychomotor screening, only 80% of those candidates went on to

pass the Phase I training. Furthermore, of those candidates who were not screened for

their psychomotor coordination abilities, only 67% of the craftmaster candidates and

88% of the engineer candidates eventually passed the Phase I training. Clearly, the

psychomotor screening is an important element that adds to the overall success of the

LCAC training program.

10



TABLE 2

LCAC CREW TRAINING OUTCOMES BASED ON
PSYCHOMOTOR (PMT) SELECTION ORGANIZED BY TYPE OF CANDIDATE

CRAFTMASTER CANDIDATES

With PMT Selection1  Without PMT Selection 2

Overall N 114 33

Recommended for training by 76 (67%) N.A.
NAMI/NAMRL

Not Recommended 38 (33%) N.A.

Phase I Training N3  51 33

PASS 41 (94%) 22 (67%)

FAIL4  3 (6%) 11 (33%)

ENGINEERING CANDIDATES

With PMT Selection' Without PMT Selection 2

Overall N 34 52

Recommended for training by 23 (68%) N.A.
NAMI/NAMRL

Not Recommended 11 (32%) N.A.

Phase I Training N3  12 52

PASS 12 (100%/6) 46 (88%)

FAIL4  0 6 (12%)

I May 1990 - January 1993
2 1989-1990

3 Not all recommended subjects have entered or completed Phase I training
4 Attrition rates prior to 1989 ranged from 35-41%

(Courtesy of LCDR Dan Dolgin, MSC, USN)

11



SECTION 2. INTERVIEWS OF LCAC PERSONNEL

INTRODUCTION

Informal preliminary interviews of LCAC crew personnel, and command, medical,

and training staff at both East and West coast ACU's were conducted by

NAVHLTHRSCHCEN researchers. This was done as an initial step in identifying major

areas of concern regarding candidate selection and medical and operational issues

perceived by these personnel during their experience with the LCAC program. The

issues identified during these interviews were further evaluated in crew surveys as well

as through consultation with other experts. Most of the issues identified during these

interviews were later validated as legitimate concerns during the later steps of this work.

METHODS

Informal interviews were conducted with a total of fifteen LCAC unit personnel

including crew members, and command, medical, and training personnel from both the

East and West coast ACU's. All members were active duty U.S. Navy members

assigned to one of the ACU's. It was acknowledged that their comments would be kept

anonymous. Open-ended discussions were conducted. Areas of personnel interest/

concern included:

1. Medical selection standards including vision, communication-related
abilities, gastrointestinal conditions, musculoskeletal conditions, and
psychological stability

2. Operational issues

3. Craft engineering/systems and equipment

4. Environmental concerns

The issues and concerns identified during these interviews were included for

consideration in the later phases of this work, including the medical issues survey

(Section 4).
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RESULTS

Physical Selection Criteria
Vision

Vision-related performance criteria dominated the list of physical standard

concerns for the LCAC candidates, and included the following visual items:

1. Night vision. This was identified as an important physical factor for
candidates and trained crew personnel. The prevalence of night
missions was emphasized, as well as the heavy reliance on visual
cues for navigation and beach positioning during operations.
Inconsistency in use of night vision goggles (NVG) during night opera-
tions was also mentioned. At the time these interviews took place,
standardized training in the use of NVG was not available to these
crews.

2. Color vision. Color vision was identified as critical primarily for identi-
fying navigation lights and beach markers during operations. There
was agreement that color vision was essential for all crew personnel.

3. Depth perception. This capability was considered important to all
craft operators %Oraftmasters and Engineers). The comment was
made that depth perception seemed to be lost whenever using NVG.
There was general consensus among operators that depth perception
was most critical during well deck approaches.

4. Distant visual acuity. The required minimum for distant visual acuity
was a topic of interest primarily to craft operators. There was a wide
range of opinion regarding the necessity for excellent uncorrected
vision by crew members in these interviews. All operators and the
majority of other crew members concurred regarding the necessity of
vision correctable to 20/20 for craft operators and Navigators.

5. Near vision. This was not a topic of great concern to participants. It
was not a spontaneously mentioned item. Most crew members with
whom this was discussed did not feel strongly that excellent near vision
should be required, or that defective near vision would seriously
degrade mission performance.

6. Peripheral vision. There was a moderate amount of interest in this
issue during these preliminary interviews. No single reason was stated
as the determinant for this. One comment made by operators and
navigators was that use of NVG eliminated peripheral vision and that
this was a real concern during craft operation.

13



Hearing and Speech

There was consensus among interviewed personnel that unimpaired hearing is

essential for all crew positions. The need for close communications to support team-

work underway was felt to be critical to mission performance. Similar statements were

made about the necessity for clear and unimpaired speech.

Gastrointestinal System

Some comments were made regarding the negative effects upon performance by

any gastrointestinal problem, including gastritis, ulcers, or colitis. Factors stated to

support these opinions included the relative high stress of these duty assignments, the

need for full crewmember capability during underway operations, and the likelihood that

any of these disorders would worsen under operational conditions.

Musculoskeletal System

Lower back disorders (including herniated intervertebral discs) and chronic joint

problems were identified as detrimental to performance of LCAC duty. It was recom-

mended by most participants that any candidate with low back problems be disqualified

from LCAC training or assignment.

Motion Sickness

There were varying opinions among participants as to the relative prevalence and

severity of motion sickness among LCAC crew personnel. There was general agree-

ment that LCAC craft motion in higher sea states was unique and unlike that of conven-

tional craft, and that craft attitude changes and acceleration/deceleration forces in these

sea states could be rather severe. The majority did feel that medication for motion sick-

ness should be approved for crew use, provided that it would not degrade performance.

Psychological Status

Duty as an LCAC crew member was universally described as stressful and

requiring personnel with "above average" stress management skills. Reasons cited for

this included long work hours and multiple crew member tasking at both ACU's, with

increased responsibility for expensive and maintenance-intensive systems. Methods

were suggested for augmenting stress management, including a command-wide physi-

cal conditioning/maintenance or aerobics program for all crew personnel.
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Operational Issues

As previously stated, all crew personnel (particularly engineers and deck
mechanics) were of the opinion that the complex and intensive maintenance schedule
required by these craft, helps to create increased psychological demands for all crew
personnel. It was reported that up to 50% of crew time per week is spent in routine
maintenance. The comment was made that these long maintenance hours curtail other
necessary activities, including physical training.

Long work cycles were mentioned for both non-deployed and deployed duty.
The term "brain dead" was used independently by a number of personnel, describing
the inattentiveness resulting from the fatigue of long continuous operational periods.
Despite this work schedule, LCAC crews actually look forward to deployment time, since
maintenance demands are less and operational time is increased in this setting. It was
reported that in the deployed setting, at least one hour of pre-flight and approximately
two to three hours of shut-down procedures are necessary for each day of mission

performance.

Craft Englneerlng/Systems and Equipment

Seating. Complaints, primarily from operators, were registered concerning the
discomfort of current craft starboard seating when encountering heavy seas. These
complaints were related to transmitted shock of impact, with seating becoming increas-
ingly more uncomfortable under these conditions.

Noise. Moderate communications difficulty (between crew members and with
other craft) with turbines operating was reported. Noise was not of subjective impor-
tance to most personnel, although a minority of starboard crew personnel noted additive
effects of noise on fatigue.

Vibration. The additive effects of vibration and fatigue were mentioned by

several personnel.

Control System. Several craftmasters commented on the frequent malfunction
of a trim control wheel on the control column requiring one hand to continually exert
pressure on it to maintain craft attitude, and causing fatigue and muscle cramps.
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Environmental Concems

The most significant factor mentioned related to the environment was that of

vision degradation, primarily in night operations. There was a wide divergence of opin-

ion regarding aided night vision and the use of NVG in this environment.

Craft behavior in higher sea states and the effects of this on crew performance

have been noted previously.

DISCUSSION

The overall impression gained as a result of these interviews was that LCAC

crew personnel operate in a moderately to highly stressful environment operating

complex and expensive equipment, and are called upon frequently to make prompt and

consistently accurate decisions. The parallel previously drawn between their operating

environment and demands and that of aviation personnel is obvious, but differences in

task structure were also made more clear. One of the more striking differences noted
was the greater responsibility LCAC crew personnel have for the maintenance of their

craft than do aviation personneVaircrew. This constant increased responsibility coupled

with long operating hours and a high-tempo mission schedule heightens the need for

teamwork and communication among crew members, and emphasizes the requirement

for exceptionally fit crew candidates who can tolerate increased personal and physical

demands.

Items of interest and concern regarding specific physical requirements for LCAC

crew, operational medical and health issues, and craft design and equipment were

identified in these interviews and included in subsequent phases of this work. These

issues reflected many of those stated previously by LCAC personnel, command staff,
and systems experts.
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SECTION 3. OBSERVATIONS DURING AN OPERATIONAL TRAINING MSSION

INTRODUCTION

In order to understand the operating environment of the LCAC crew,
NAVHLTHRSCHCEN investigators accompanied three LCAC crews from Assault Craft
Unit 5 (ACU-5) on a combined fleet amphibious landing exercise conducted off Camp
Pendleton, California from 19-21 November, 1991. Prior to deployment, the investiga-

tors had identified several areas of interest during interviews with crew members at
ACU-5 (Camp Pendleton, CA) and ACU-4 (Norfolk, VA), and from input from LCAC
programs and systems managers. These areas included:

1. Operational Factors (crew day and operational schedule)

2. Physiological Factors (nutrition, hydration, sleep, and motion sickness)

3. Equipment Factors (cockpit lighting, night vision goggles (NVGs),
safety equipment)

Study Conditions

All thirty-one observed LCAC crew members were active-duty, male U.S. Navy

personnel with no known medical problems. The weather throughout this exercise was
temperate, with daytime temperatures in the 60 degree (Fahrenheit) range. Sea condi-
tions were generally favorable, reaching a maximum sea state of approximately 2 on the
evening of day 2, and a sea state of 0 to 1 thereafter. Visibility was unrestricted, with a
quarter moon at night, and consistent fair weather.

Over the 4-day period, the LCAC crews worked a total of 50 hours with the third

day's early morning exercises canceled for reasons of crew fatigue. Day one consisted
of loading and offloading of USMC equipment (HUMMV, Artillery, etc.) and personnel
throughout the day. Day two consisted of two PM sorties, with one daylight and one
nighttime pick-up and well deck transfer of USMC equipment and personnel between

the beach and an amphibious support ship. Day three consisted of a coordinated day-
light amphibious assault conducted with other USN/USMC operational units. This sortie

consisted of a single, brief run to the surf zone and turn-away. Day four consisted of a

pre-dawn (night) beach assault, similar to that of the previous evening.
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During this exercise, in addition to the researcher's operational observations,

crew members completed 24-hour sleep logs for day two, and kept records of dietary

intake during two 24-hour periods (Days 2 and 3). The results of these observations are

detailed in the following sections.

Operational Factors

Crew Day

Crew day began at approximately 0630 on day 1, 0600 on day 2, 1100 on day 3

(Morning exercise canceled by the Officer-in-charge (OIC) due to crew fatigue), and

0330 on day 4. The average working day was 16 hours and was the longest for the

engineers, deck mechanics, and loadmasters due to their involvement in shut-down
and wash-down procedures.

Operational Schedule

LCAC sorties were scheduled throughout the combined operations of this exer-

cise. The LCACs were usually the first units to make beach landings with high priority

loads, and were involved in all the nighttime beach assaults involving Marine units

during this period of observation. During days 1 and 2, multiple sorties were made to

and from the beach continuously over periods as long as seventeen hours, transferring

personnel and equipment. On day 3, a single high-speed run and turn-away at the surf

line was made, and repeated on the following morning.

Physiological Factors

Nutrition

Design ane Procedure. Thirteen LCAC crew members recorded food

consumption oviar a 2-day period during the 4-day operational training mission. Diet

record cards were distributed to them along with verbal instructions in how to complete

the cards. The record cards were sized to fit into shirt pockets to encourage recording

at meal time. The information requested included the location of meal, food items

consumed, and portion size. A ruler is drawn on the diet card to aid subjects in accu-

rately reporting portion sizes (see Figure 2). The cards were distributed on the after-

noon of 19 November 1991 to be completed through the 24 hour period of 20

November. The diet records were analyzed by a nutritionist using a computerized soft-

ware program, "Nutritionist III Version 4.00 (N-Squared Computing, Salem, OR). This
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software is composed of approximately 2,000 food items with the United States
Department of Agriculture being the primary source of data. When specific food items
were not found in the database, comparable substitutions were made. Because the
record cards were not distributed until the afternoon of the first day, the estimated food

intake represents less than two complete days. For this reason, the total food

consumption was averaged by 1.8 rather than 2.0 for calculating daily average intakes.

LAST FIRST DATE SUBJECT
NAME NAME NUMBER I

PLACE/MEAL FOOD AND/OR BEVERAGE ITEM PORTION SIZE**
(INCLUDE WATER) * ***

* Record brand names, fresh, frozen, canned, etc.
•* Use abbreviations such as oz, tsp, TB, CP, g.

• *List ingredients on back as needed
' I 'I I 'I

1" 2" 3" 4" 5"

Figure 2. Diet record card used for recording food intake.

Results. Caloric intake, grams of protein, grams of carbohydrate, and grams of

fat consumed daily are presented in Table 3. Caloric intake ranged from 359.0 to 3236
kilocalories per day. The mean caloric intake was well below the lower range recom-

mended by the military (2800-3600 kcal) for healthy, moderately active men (Nutrition

allowances, 1985). Protein intake ranged from 22.5 to 142.0 grams, carbohydrate from
47.2 to 360.0 grams, and fat from 22.8 to 150.0 grams. Compared to the U.S. Dietary

Guidelines for Americans (Nutrition Committee, American Heart Association, 1986), the
mean protein intake exceeded the 12% of total kcal recommended; mean carbohydrate
intake was below the 58% recommended; mean intake of fat exceeded the recom-
mended 30%.
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TABLE 3

MEAN DAILY NUTRIENT INTAKE BY LCAC CREW

Protein Carbohydrates Fat
______________________ (% kcal) (% kcal) (% kcal)

R (12%) (58%) (30%)

Mean (KWal) 1782 96.1a (21.6%) 178.7a (40.1%) 86.90 (43.9%)
,t SD ±745 ±39.8 ±96.2 ±31.5

Tables 4 and 5 present the average daily intakes of selected nutrients. Nutrients
should be considered deficient when intake is below 75% of the military recommended
dietary allowance (MRDA), and excess when above 125% of the MRDA. Nutrients
deficient in the diets of LCAC operators included vitamin C, B6, folacin, magnesium, and
zinc. In excess were vitamin A, riboflavin, niacin, B12, and phosphorus.

TABLE 4

MEAN DAILY INTAKE OF SELECTED VITAMINS BY LCAC CREW

Daily Intake ± SD % MRDA

Recommended Intake - 75-125

Vitamin A (mca RE) 1366 ± 2662 137

Vitamin D (mca) 5.5 ±5.4 110

Vitamin E (Ma) 11 +±9.6 110

Vitamin C (Mg) 38 ±31 63

Thiamin (Ma) 1.5 ± 0.7 94

Riboflavin (Mg) 2.4 ±1.5 126

NLacin (Ma) 35 ±22 167

B6 (Ma) 1.6 ±1.0 73

Folacin (Ug) 112 ±48 28

B12 (Ug) 5.2 ± 3.0 173

Water intake by subjects was also determined (Table 6). The fluid intake
requirement for adults is approximately 35 mI/kg usual body weight (Mahan and Arlin,
1992). Using this requirement and an estimated reference weights of 72 to 79 kg body
weight (National Research Council, 1989), water consumption should have ranged from
2520 to 2765 ml per day. The subjects' water intake was considerably lower than this.
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TABLE 5

MEAN DAILY INTAKE OF SELECTED
MINERALS AND ELECTROLYTES BY LCAC CREW

Daily Intake 1 SD % MRDA

Recommended Intake - 75-125

Sodlur(Ma)" 2265 ± 960 67-206
Potassium (Ma)b 2223 +±1151 40-119

Calcium (Mg) 957 ±1697 120

Phosphorus (Mig) 1267 ±! 674 158

Magnesium(Mo) 204 ±100 58

Iron (Mg) 14 ± 5.9 140

Zinc (Mg) 11 ± 5.0 75

SPresented as percents of the range of safe and adequate intake of sod0um (1100-3300 mg)

published in the Recommended Dietary Allowances (National Research Council, 1989).

b Values reflect percents of a range of recommended intake over an extended period of time.

TABLE 6

WATER INTAKE BY LCAC CREW (TOTAL AND BEVERAGE WATER)

mTotal Water (ml) Beverage Water (ml)b

SRecommended intake 0  2643 -__ _ __ _ _

Mean 1258 875

+ SD ± 622 ± 527

' Total water values include water from both food and beverages.

b Beverage water values include water only from beverages (i.e. coffee, soda, drinking water).

0 Recommended intake of water is based on an estimated average body weight of approximately

76 kg.

The average caffeine intake for the 13 subjects is shown in Table 7. However,

four subjects consumed no caffeine, and two subjects consumed foods with marginal

caffeine content (i.e. chocolate milk and chocolate icing). The remaining seven subjects

consumed foods high in caffeine (coffee and caffeinated sodas); their caffeine intake

was notably higher. One subject consumed an average of 1011 mg of caffeine per day,

the equivalent of approximately ten cups of brewed coffee. Caffeine intake greater than

200 mg has been associated with negative physical effects. This data indicates
consumption of large quantities of caffeine by an appreciable fraction of LCAC opera-

tors.
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TABLE 7

CAFFEINE INTAKE BY LCAC CREW

Caffeine (n.13) Caffeine (n-7)

Acceptable Intake level < 200

Mean (na) 175. 310.7

+ SD 290.6 346.8

Discussion. The dietary data collected from subjects aboard LCACs reveal

several areas of concern. First, diets consumed by LCAC crew are deficient in available

energy when compared to the established MRDA's for adult males. The low caloric
intake can be attributed to the intense operational schedule of these LCAC personnel.
Because 70% of the training exercises occur at night and continue through the early
morning hours, the crew members in this study slept through galley breakfast hours. At
other times, operational exercises begin in the early morning hours. LCAC crew partici-
pating in these morning mission exercises generally will miss breakfast as well. The
loosely structured food distribution and irregular meal consumption documented during
this study was validated by LCAC crew personnel histories and surveys. It is apparent
that LCAC crew cannot rely on a regular meal cycle during high-tempo operations.
Continued negative energy balance can result in adverse changes in physiologic and
mental performance during sustained operations, as well as changes in body weight

and/or body composition. It is therefore necessary to provide alternative meal sources
to ensure adequate caloric intake. This need is accentuated during high-tempo opera-

tion cycles.

Analysis of the records indicated deficiencies for a significant number of nutri-

ents. This would appear to be due to the overall low food intake, as well as the lack of
availability of fresh fruits and vegetables. The calories derived from fat and protein were
high, and those from carbohydrates low, compared to the guidelines established for
Americans to maximize health benefits and minimize health risks through proper eating

habits. The high fat intake may be due to the consumption of fried foods from the galley

service as well as the current practice of LCAC crew bringing aboard commercially
packaged foods high in protein and fat, and low in carbohydrates. Increasing caloric
intake and consumption of fruits, vegetables, and complex carbohydrates in the form of

unrefined pasta, rice, and cereal should be encouraged, while consumption of fried

foods should be reduced.
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Several subjects consumed moderate levels of caffeine. While caffeine can
maintain wakefulness and alertness, it can have adverse effects. Negative effects of
caffeine intake in the range of 200-500 mg include headaches, tremors, nervousness,
diuresis (increased urine production), and cardiac arrhythmias (Lombardo, 1986).

Subjects disclosed their purposeful restriction of additional fluid intake to coun-
teract the diuretic effect of caffeine and avoid the need to urinate during their shifts
(there are no urinals in LCAC cabin spaces). This may explain in part the overall low
fluid intake during the data collection period. Furthermore, there is no water source for
operators in the starboard compartment. LCAC crew are forced to bring their own drinks
aboard during missions, which are often times caffeinated beverages. Restriction of
fluid intake can lead to dehydration with detrimental effects on physical performance,
mental concentration, and body temperature regulation (Mahan and Arlin, 1992).

Recommendatlons. Based on the data from this present study, the following
dietary recommendations are made:

A. During sustained operations, LCAC crews should be provided with
regularly scheduled meals from the galley. Missed meals was a key
factor in the low caloric intake of the subjects.

B. Foods high in complex carbohydrates including pasta, rice, cereals,
fruits and vegetables should be made available from the galley to
LCAC crews and consumption of such foods should be encouraged.

C. Food rations such as MREs should be made available aboard the
LCAC in the event that operations are extended and return is delayed
(reported to be a frequent event).

D. Provide a urinal or "relief tube" aboard the LCAC. LCAC crews will be
less likely to restrict fluid if they are able to urinate during their under-
way periods.

E. To increase fluid intake an accessible water source should be installed
aboard, possibly in the starboard compartment.

Sleep Logs

Design and Procedure. Sleep records were completed by 31 crew members
and covered the reporting period of day two through day three of the operational training
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exercise. Table 8 lists the number of personnel and their crew position who participated
in maintaining a sleep log.

TABLE 8

LCAC PERSONNEL PARTICIPATING IN SLEEP LOG

Craftmasters (CM) .8

Engineers (ENG) =5
Navigators (NAV) --6
Deck Mechanic (DM) .5
Loadmaster (LM) =7
Total ,31

The sleep records covered the following areas:

1. Level of functioning - A self rating from (1) "Feeling active, vital, alert,
wide awake" to (7) "Almost in reverie; sleep onset soon; losing struggle
to remain awake."

2. Hours of sleep - Total number of sleep hours in the last twenty four
hour period, rounded to the nearest whole hour.

3. Feeling rested - A self rating from (1) "Well rested" to (4) "Not rested at
all.*

4. Number of hours worked - Total number of work hours in the last
twenty four hour period, rounded to the nearest whole hour.

The crew reported an average of 16.1 hours of work (crew day), and had 6.3
hours of sleep per 24 hours. Fifty eight percent reported feeling 'Moderately rested"
and 29 % (NAV-3, DM=2, LM,4) reported feeling 'Slightly rested." Only four crew
members reported that they were either 'Well rested' (n=2) or "Not at all rested" (n=2).
Overall, the crew members reported a Level of Functioning of 2.7 which falls between
(2) "Functioning at a high level, but not at peak; able to concentrate" and (3) 'Relaxed;
awake, responsive, but not at full alertness."

Discussion. Some general statements can be made on the basis of this infor-
mation, although the small size of the study population and the relatively short period of
observation preclude any meaningful statistical analysis or in-depth inference. The
results of this survey would indicate generally long work hours over this exercise period.
Fatigue was felt to have been one contributing factor to a minor collision between one
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LCAC and several parked Marine vehicles during a beach approach late on the second
day of operations. Sleep duration was acceptable overall, although this total would
have been decreased noticeably had the Detachment OIC not canceled the AM opera-
tion of the third day. The self ratings of Feeling Rested are consistent with the work/rest

schedule. The Level of Function of 2.7 is less than optimal, but consistent with the high
tempo operating schedule during this period of observation. Overall, this information
indicates a moderately stressful operating schedule from the standpoint of work/rest
cycles, but one relatively well tolerated by the responding crew personnel. These data
would suggest that physically very-fit individuals, who are less likely to suffer from the
increased demands of such an operational schedule, should be selected for LCAC duty,
and that a high priority be given by the unit OC/CO to monitoring the perfor-
mance/fatigue level of LCAC crews.

Equipment Factors

Vision and Night Vision

Night vision devices were used frequently during missions by all crew members
in the starboard cabin, with the pattern of use depending upon the crew. Cockpit
lighting did impair but did not prevent use of NVG.

Failure of windscreen washers while in billowing dust during a night beach

landing approach was thought to be one of the factors (along with fatigue, noted earlier)
contributing to a collision between an LCAC and parked Marine vehicles during that
approach.

The importance of visual cues to navigation and all phases of LCAC operations

were apparent to both investigators. Comments were made by crew members
regarding the need for some means to improve visual reference and night vision.

Safety Equipment

Safety and protective equipment (goggles, earplugs, 'earmuffs," helmets, nomex
clothing, etc.) was consistently used by all crew members. Crew members were

particularly attentive to hearing protection, which appeared to be most necessary in the
well deck. Crew members commented that prescription eye wear in aviation frames
would fit better with their headphone gear; however, prescription eyeware in these type
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frames were not being issued to LCAC personnel. Crew members had to purchase this

particular eyewear on their own.

Cammunications Equipment

There was a heavy reliance upon electronic communications aboard all LCAC,

both for operations and safety. This included maintaining close communication while in

the well deck, particularly when air cushions were "powered up." All passengers without

headphone communication capability were kept in cabin spaces or in their vehicles.

DISCUSSION

Operational Factors

During this combined fleet exercise, a long LCAC crew day and high intensity

schedule was maintained, particularly during days I and 2. Continuous sorties were the

rule on the first two days, with noticeable crew fatigue forcing cancellation of planned

AM LCAC operations on day 3 In the interest of safety. It is almost certain that in a

combat situation such a cancellation would not have occurred. Mission tasking was

heavy on days 1 and 2, but LCAC crew maintained equipment and personnel transfers

on schedule.

Physiological Factors

Nutrition/Hydration

Although the number of subjects in this substudy was small and the period of

observation short, some interesting and potentially valuable information was derived. It

would appear that the high intensity operating schedule significantly interferes with the

LCAC crew's ability to get regular nutrition. This was underscored by an incident

involving NAVHLTHRSCHCEN researchers when the LCACs they were observing on

day 2 were stalled on the beach at night for five hours awaiting the arrival of Marine

equipment. On that occasion, MREs obtained (at 2100) from Marine units were the only

rations available to LCAC personnel.

Craft design with lack of provision for urination underway may also contribute to

inadequate hydration or intentional dehydration by crew members.
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Caffeine use by LCAC crew members is prevalent, and may also contribute to
dehydration. However, studies of pre- and post-mission hydration of LCAC crew have
not been performed.

Sleep

The sleep questionnaires completed by participants during this exercise indicated
that work hours per 24-hour day were generally long, with short but minimally adequate
sleep periods. Had the AM exercise on day 3 not been canceled, the preceding sleep
period would have been less than four hours long (following two long days of opera-
tions). There was also indication that in general, these personnel remained somewhat
fatigued throughout operations. This was also stated to researchers informally by crew
personnel during this exercise.

Motion Sickness

There were no reports among LCAC crew personnel of motion sickness during
this exercise, despite an increased sea state on the evening of day 2.

Equipment Factors

Vision factors dominated the list of equipment-related issues. Night vision was an
important factor, as was the use of NVG. The lack of standardized training or uniform
pattern of NVG use was obvious, and raises the question whether this (rather expen-
sive) equipment is being used to its best advantage. The importance of vision as a
selection criteria was supported.

Communications and communication-related equipment took second place in
obvious concerns. There is a high reliance on verbal communication and electronic
systems to support this. Obvious safety issues apply to maintenance of close commu-
nications. The importance of hearing and speech capabilities in selection criteria was
made quite clear.
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SECTION 4. LCAC CREW MEDICAL SURVEY

INTRODUCTION

In developing permanent medical selection standards for LCAC crew members,

the investigators followed a five step process, including a crew survey at both East and

West coast ACU's to evaluate the importance of previously identified medical and physi-

cal selection issues to experienced LCAC crew personnel. These issues included

specific physical characteristics for selection such as visual performance, and general

health including psychological aspects. These surveys confirmed many preliminary

impressions developed during our observations regarding significant physical selection

and medical fitness items, and the survey results aided in developing the final set of

medical selection and operational medical standards.

METHODS

Based on the information gathered from the informal interviews and from the

research observations during the amphibious exercise, a medical survey (MS) was

developed. This survey was used to determine the degree of importance of each identi-

fied issue. Many crew members who completed this survey had extensive operational

experience, since they had participated in Desert Shield/Desert Storm and the relief

efforts in Bangladesh, immediately following Operation Desert Storm.

This survey consisted of 23 numbered items, some of which allowed multiple

responses, for a total of 52 responses. One final *Open Response" item was included,

requesting additional comments or other perceived areas of concern. The topics were

broken down into six topic areas with varying methods of responding to help ensure

candid, useful answers:

General Topics (Items 1-11)

Items included such topics as meeting USN Percent-body-fat limits, communica-

tions skills, vision and hearing. The subjects responded to the question "Based on

YOUR EXPERIENCE AS A DECK ENGINEER (or other crew position) ON LCACs, how

important are each of the following areas when ACTUALLY PERFORMING YOUR

DUlTES?" Subjects rated the importance of each included item on a scale of 1 "Not
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important" to 4 *Critically important." Subjects were asked to respond *Yes" or "No' to
the question 'Should medical waivers be considered for this?' for each item.

Motion Sickness (Items 12-15)

Subjects were asked to report the percentage of LCAC missions in which sea-
states or conditions that caused motion sickness, to define the location(s) in the LCAC
where motion sickness occurred, and to rate the severity of the occurrences for each
area of the LCAC. A severity scale from 1 "NO EFFECT" to 4 "VERY GREAT EFFECT'
was offered for these items.

Medications (items 16-17)

These items asked the subjects to respond to two statements about medications
allowable during LCAC operations to prevent/treat motion sickness and cold symptoms.
The response scale given was from 1 "STRONGLY DISAGREE' to 4 'STRONGLY
AGREE."

Stress (items 18-19)

Subjects compared the stress levels of LCAC operations to other jobs that they
have had in the Navy on a scale of I 'MUCH LESS STRESSFUL" to 4 "MUCH MORE
STRESSFUL." They were also asked to rate the importance of managing this stress on
a scale of 1 "NOT AT ALL IMPORTANT' to 4 "CRITICALLY IMPORTANT."

Pro-Existing Medical Conditions (item 20)

This item asked the subject to estimate the effect of various pre-existing medical
conditions (such as chronic allergies, hypoglycemia) on the ability of crew members to
accomplish their tasks. The response scale was again, 1 "NO EFFECT' to 4 "VERY
GREAT EFFECT."

Operational Issues (items 21-22)

This section asked the subjects to rate the effect of various issues such as
"Adequate pre-mission sleep (6-8 hrs)" on their ability to perform their duties during
"normal ops (less than 8-hour missions)." The scale was the same as used in item 20.
Subjects also reported the percentage of normal operations that affected this factor.
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Open Response (Item 23)

In this final item, the subjects were given the opportunity to address any issues
that were not previously addressed or were felt to need more discussion.

Subjects were 130 male U.S. Navy volunteers, and all were LCAC crew
members from East and West Coast ACUs. All were qualified crew members with
varying degrees of experience. The MS was administered in group settings at each
ACU. The investigators thoroughly explained the reasons for the survey and the impor-
tance of honest, candid answers to all prospective participants. The subjects read
"Information to Participants," and signed standard participation consent forms. The MS
was color coded to identify crew position (Craftmaster, Navigator, etc); otherwise,
subject's responses were kept anonymous.

All data were analyzed by crew position. Both overall and group means were
calculated for those responses in which percentages were reported. For items in which
a scaled response was used, the number of responses for each value was calculated
and used to rank the relative importance of various issues discussed. Again, both
overall and group rankings were examined.

RESULTS

Vision

For every crew position, "Night Vision" was ranked as a visual capability very
critical to mission accomplishment. Normal Color Vision" was also ranked at a similar
criticality level to night vision for most crew members, which was followed by "Normal
Depth Perception" as the next most critical physical attribute for most crew members. A
complete response breakdown is shown in Table 9 for each crew position. Table 10
contains the same results, but the results are collapsed across crew positions.
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TABLE 9

IMPORTANCE OF VARIOUS VISION ISSUES IN
COMPLETION OF LCAC DUTIES AS RATED BY CREW POSITIONS

How important are each of the following areas Not Critically Should medical waivers
when actually performing your duties? important Important be considered for this?

1 2 3 4 YES NO

CRAFTMASTERS

DISTANT VISION CORRECTABLE TO 20/20 0 2 4 17 5 18
NEAR VISION CORRECTABLE TO 20/20 0 1 4 18 6 17
NORMAL DEPTH PERCEPTION 1 0 3 19 2 21
NORMAL COLOR VISION 0 2 3 18 3 20
NORMAL NIGHT VISION 0 1 2 20 2 21
NORMAL PERIPHERAL VISION 0 3 4 16 6 17

ENGINEERS
DISTANT VISION CORRECTABLE TO 20/20 2 1 8 11 6 15
NEAR VISION CORRECTABLE TO 20/20 2 1 7 12 6 14
NORMAL DEPTH PERCEPTION 0 0 10 12 3 19
NORMAL COLOR VISION 0 1 3 18 2 20
NORMAL NIGHT VISION 0 0 4 18 2 20
NORMAL PERIPHERAL VISION 0 1 7 14 5 17

NAVIGATORS
DISTANT VISION CORRECTABLE TO 20)20 0 2 6 20 11 17
NEAR VISION CORRECTABLE TO 20/20 0 2 11 15 11 17
NORMAL DEPTH PERCEPTION 0 0 10 18 5 23
NORMAL COLOR VISION 0 1 7 20 5 23
NORMAL NIGHT VISION 0 0 5 23 2 26
NORMAL PERIPHERAL VISION 0 3 14 11 11 17

LOADMASTERS

DISTANT VISION CORRECTABLE TO 20/20 0 1 4 21 8 15
NEAR VISION CORRECTABLE TO 20/20 0 4 6 16 8 14
NORMAL DEPTH PERCEPTION 0 2 3 21 6 17
NORMAL COLOR VISION 0 2 3 21 4 19
NORMAL NIGHT VISION 0 1 4 21 2 21
NORMAL PERIPHERAL VISION 0 3 3 20 5 18

DECK ENGINEERS
DISTANT VISION CORRECTABLE TO 20/20 1 4 15 11 14 11
NEAR VISION CORRECTABLE TO 20/20 1 4 17 9 17 8
NORMAL DEPTH PERCEPTION 1 3 16 11 10 13
NORMAL COLOR VISION 1 4 14 12 11 15
NORMAL NIGHT VISION 2 0 12 17 8 17
NORMAL PERIPHERAL VISION 2 1 16 12 8 17

31



Table 10 shows the vision results as a pooled group of all subjects.

TABLE 10

IMPORTANCE OF VARIOUS VISION ISSUES, ALL SUBJECTS.

How important are each of the following areas Not Critically Should medical waivers
when actually performing your duties? important Important be considered for this?

1 2 3 4 YES NO
DISTANT VISION CORRECTABLE TO 20/20 3 10 37 80 44 76
NEAR VISION CORRECTABLE TO 20/20 3 12 45 70 48 70
NORMAL DEPTH PERCEPTION 2 5 42 81 26 93
NORMAL COLOR VISION 1 10 30 89 25 97
NORMAL NIGHT VISION 2 2 27 99 16 105
NORMAL PERIPHERAL VISION 2 11 44 73 35 86

Motion Sickness

The overall reported incidence of motion sickness was, lower than anticipated.

When occurrences were reported as a percentage of total missions, the overall (all crew

position) average was only 7.1%. The break down by crew position is provided in Table
11. The location with the highest reported percentage of motion sickness was the

Port/Lower cabin, and the highest rate of motion sickness per crew positions described

by the Deck Engineers and Loadmasters. In the starboard cabin, the highest incidence

of motion sickness was reported by the Navigators (see Table 11).

TABLE 11

PERCENT OF TOTAL MISSIONS WITH MOTION SICKNESS
BY CREW POSITION AND LOCATION. RECOMMENDATIONS AS TO

DISQUALIFYING CANDIDATES WITH HISTORY OF MOTION SICKNESS.

RECOMMEND
DISQUALIFYING

STBD/ STBD/ PORT/ PORT/ CANDIDATES FOR
UPPER LOWER BUBBLE LOWER OTHER MOTION SICKNESS?

YES NO

ALL SUBJECTS 2.3 6.3 2.7 7.2 1.4 78 50

CRAFTMASTERS (0.7) 0.9 0.0 19 04

ENGINEERS (1.8) 10.1 0.0 13 09

NAVIGATORS (5.0) 9.6 0.0 19 08

DECK-ENGRS 7.4 (14.1) 7.7 13 18

LOADMASTERS (0.1) 11.0 0.0 14 11

- Not reported. Crew members not expected to normally be in this area.
(-Denotes percent motion sickness experience at normal crew position.
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In most cases, the severity of the occurrence was rated as having "No Effect" on

duty performance. The two locations that had the highest number of 'Very Great Effect'
ratings were the Starboard/upper cabin and the Port/lower cabin (only 6 and 4 cases

respectively). A complete breakdown is shown in Table 12.

TABLE 12

SEVERITY OF MOTION SICKNESS BY LOCATION

VERY
NO GREAT

EFFECT EFFECT
1 2 3 4

STARBOARD / UPPER 62 5 4 (6)

STARBOARD / LOWER 71 7 5 3

PORT / BUBBLE 69 6 5 3

PORT/LOWER 66 18 5 (4)

OTHER 49 2 0 2

(- Denotes most severe experiences of motion sickness.

Although occurrences of motion sickness were reported as relatively infrequent,

and the severity reported as insufficient to affect duty performance, a majority of crew

members recommended that medications be made available to prevent/treat motion

sickness (Table 13).

TABLE 13

RECOMMENDATIONS AS TO APPROVING MEDICATIONS
TO PREVENT/TREAT MOTION SICKNESS BY CREW POSITION

"The navy should approve one or more medications to prevent / treat motion sickness
which would allow you to perform your duties safely."

STRONGLY STRONGLY
DISAGREE AGREE

1 2 3 4

ALL SUBJECTS 11 17 51 48

CRAFTMASTERS 5 2 8 8
ENGINEERS 1 4 9 7"NAVIGATORS 2 3 10 11

DECK-MECHS 1 3 16 11

LOADMASTERS 2 5 8 11
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Communications and Hearing

Communications and hearing abilities were both rated as critically important. The

ability to speak clearly and distinctly, and to have normal hearing were both rated highly.

In addition, most crew members felt that waivers should not be considered for this.

Results are demonstrated in Table 14.

TABLE 14

IMPORTANCE IN THE ABILITY TO SPEAK CLEARLY AND TO HEAR NORMALLY

"How important are each of the following areas
when actually performing your duties?"

Should Medical Waivers
NOT CRITICALLY Be Considered For

IMPORTANT IMPORTANT This?

1 2 3 4 YES NO

Speaking clearly & 3 16 48 63 37 77
distinctly without accent
Speaking clearly & 1 4 47 78 19 97
distinctly without speech
impediment
Other crew members 1 13 55 61
speaking clearly and
distinctly without accent or
speech Impediment
Having normal hearing 2 5 49 74 22 100

*" not recorded

Summary of Critical Physical Characteristics

Table 15 provides a summary of the topmost important physical factors that were

expressed by LCAC crew members. They are listed both as a group and by crew posi-

tion. The rank ordering of the important physical factors varies for each crew position.
However, good night vision was expressed by all crew members as the most important
physical characteristic needed.
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TABLE 15

TOPMOST IMPORTANT PHYSICAL FACTORS EXPRESSED BY LCAC CREW MEMBERS

ALL CREWEMEERS CRAFTMASTER

1) NIGHT VISION 1) NIGHT VISION
2) COLOR VISION 2) NO SPEECH IMPEDIMENT/NEAR VISION/

DEPTH PERCEPTION
3) DEPTH PERCEPTION 3) COLOR VISION
4) HEARING 4) DISTANT VISION
5) DISTANT VISION 5) OTHERS SPEAK CLEARLY/PERIPHERAL

VISION
6) PERIPHERAL VISION 6) HEARING
7) NEAR VISION 7) SPEAK WITHOUT ACCENT
8) OTHERS SPEAK CLEARLY 8) PERCENT BODY FAT
9) SPEAK WITHOUT ACCENT

10) PERCENT BODY FAT

ENGINEER NAVIGATOR

1) NIGHT VISION 1) NIGHT VISION
2) COLOR VISION 2) NO SPEECH IMPEDIMENT
3) HEARING 3) COLOR VISION
4) PERIPHERAL VISION 4) DISTANT VISION/DEPTH PERCEPTION
5) DEPTH PERCEPTION 5) HEARING
6) NO SPEECH IMPEDIMENT 6) SPEAK WITHOUT ACCENT/NEAR VISION
7) SPEAK WITHOUT ACCENT 7) OTHERS SPEAK CLEARLY
8) OTHERS SPEAK CLEARLY 8) PERIPHERAL VISION/NEAR VISION
9) DISTANT VISION 9) PERIPHERAL VISION

10) PERCENT BODY FAT 10) PERCENT BODY FAT

DECK MECHANICS LOADMASTER

1) NIGHT VISION 1) DISTANT VISION/NIGHT VISION
2) NO SPEECH IMPEDIMENT 2) DEPTH PERCEPTION/COLOR VISION
3) PERIPHERAL VISION/HEARING 3) PERIPHERAL VISION/HEARING
4) DEPTH PERCEPTION/COLOR VISION 4) NO SPEECH IMPEDIMENT
5) SPEAK WITHOUT ACCENT/DISTANT VISION 5) NEAR VISION
6) OTHERS SPEAK CLEARLY 6) OTHERS SPEAK CLEARLY
7) NEAR VISION 7) PERCENT BODY FAT
8) PERCENT BODY FAT 8) SPEAK WITHOUT ACCENT

Other Operational/Medical Issues

Some concern was shown for meeting the Navy's standards for allowable body

fat. As demonstrated in Table 16, most crew members felt that meeting these stan-

dards was important or critically important. In addition, a majority recommend NOT

waiving this criteria.
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TABLE 16

IMPORTANCE OF MEETING USN PERCENT BODY FAT STANDARDS

How important is it to meet USN % Body Fat standards (per OPNAVINSTR 6100.1c)?

NOT CRITICALLY SHOULD MEDICAL WAIVERS BE
IMPORTANT IMPORTANT CONSIDERED FOR THIS?

1 2 3 4 YES NO

12 23 66 29 44 81

Medications

As discussed earlier, concern has been raised about the availability of medica-

tions to treat colds and congestion in operational LCAC crews. Table 17 shows that
more than half of the crew members surveyed strongly agreed that more medications

should be made available to LCAC crew members.

TABLE 17

WHETHER OR NOT THE USN SHOULD APPROVE
MORE MEDICATIONS TO TREAT COLD SYMPTOMS

STRONGLY STRONGLY
DISAGREE AGREE

1 2 3 4

The Navy should approve more medi-
cations to treat cold symptoms (i.e., 15 20 42 52
runny nose, stuffy head) which could be
taken during LCAC operations

Stress

A majority of the crew members felt that the duties involved in LCAC operations

are more stressful than other jobs they previously had in the Navy, and that it was criti-

cally important to a majority of them to be able to manage this stress while performing

their duties. These results, shown in Table 18, support earlier discussions with crew
members and observations during the amphibious deployment.
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TABLE 18

RELATIVE STRESS OF LCAC DUTIES TO OTHER JOBS HELD IN USN

MUCH LESS MUCH MORE
STRESSFUL STRESSFUL1 2 3 4

When compared to other jobs that you
have had in the Navy, would you say that 6 24 53 47
your duties in operating LCACs are:

NOT AT ALL CRITICALLY
IMPORTANT IMPORTANT

1 2 3 4

How important is it to be able to manage
this stress while performing your duties? 3 6 39 82

Pro-Existing Medical Conditions

Table 19 shows the crew members predictions of the effect of various pre-exist-

ing medical conditions on performance. A history of recurrent low back pain was identi-
fied by crew members as being of considerable concern. It was felt by a majority of
respondents that a history of this problem would have "VERY GREAT EFFECT' on a
crew members ability to perform duties.

TABLE 19

PREDICTED EFFECT OF PRE-EXISTING MEDICAL
CONDITIONS ON ABILITY TO PERFORM LCAC DUTIES

IF A CREW MEMBER SERVING IN YOUR POSITION WERE TO HAVE ANY OF THE FOLLOWING CONDITIONS,
HOW MUCH EFFECT WOULD IT HAVE ON THEIR ABILITY TO PERFORM ALL NECESSARY DUTIES (KEEPING
IN MIND OPERATIONS CONDITIONS SUCH AS MISSION LENGTH, AVAILABILITY OF FOOD, WATER & REST)

VERY GREAT
NO EFFECT EFFECT

1 2 3 4

CHRONIC ALLERGIES 10 43 48 27

ULCERS 11 42 49 27

LOW BLOOD SUGAR 7 39 48 34

RECURRENT LOWER BACK PAIN 3 13 43 70

EATING DISORDERS 13 34 44 36

Open Response

Many of the comments made on this item had to do with medical issues already
covered in the survey. There were several new areas in which comments or sugges-
tions were offered. These included:
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Human factors Engineering

There are no toilet facilities on LCACs, and crew members must use creative
means (often times a bucket) to overcome this problem, especially during extended op-
erations.

It was suggested that the seats in the starboard cabin be redesigned to provide
more lower back support. This reinforces crew members' concern regarding screening
LCAC crew candidates for lower back problems.

Stress management/health maintenance

Many respondents re-emphasized the need for crew members to have the ability
to concentrate and focus on their duties under crisis or stress. Also cited was the ability
to manage three or four separate tasks simultaneously. Several respondents reinforced
the need to be able to "manage stress* in general.

It was suggested that a command-supported, physical training or aerobics condi-

tioning program would not only help in stress management, but also would enhance
crew well-being, and would ultimately improve crew performance.

Allergic reactions

Several subjects pointed out that personnel should be screened for allergic reac-

tions to some of the products routinely used by LCAC crews, such as "Lube Oil-23699."

Crew member size

The most surprising comments were made regarding the physical size of crew
members, especially the Deck Mechanics and Loadmasters. Several subjects pointed

out that very large (tall and/or fat) Deck Mechanics or Loadmasters are not able to get
into tight below-deck spaces (tunnels) or fit inside the bow-thrusters when it is neces-
sary. Suggestions were made that both crew positions should be filled with "smaller"
stature crew, or at least "ones who are not over 6' tall."

DISCUSSION

Vision

Night vision was consistently rated as the single most critical visual (and non-
visual) capability for LCAC crew candidates. The knowledge that a high percentage of
missions are conducted at night, and that there is a high degree of dependence upon
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visual cues for craft operation and mission success support these ratings. Currently,
night vision screening is limited to questioning the candidate as to past difficulty with
night vision. No means for objective testing is currently available for this characteristic.
High rankings were given to other visual capabilities, including depth perception, color
vision, and distant visual acuity by most crew positions. The high order of importance
placed upon all these visual capabilities emphasizes their criticality in candidate
screening, with an emphasis on personnel in the starboard cabin.

Motion Sickness

A relatively low overall incidence of motion sickness and its effect on LCAC
operations was reported by crew members, especially the craft operators. Navigators
reported the highest incidence in the starboard cabin, consistent with their attention to
interior navigational gear and intermittent horizon fixation during craft operation. Not

surprisingly, deck engineers reported the highest percentage of motion sickness of all
crew positions. This is consistent with the more limited sea experience of these individ-
uals and the almost complete lack of visual horizon cues to them in the lower port cabin
when underway. The positive response by the majority ("Agree" or "Strongly Agree") to
the question whether motion sickness medication should be approved for LCAC opera-
tions raises the possibility that the true incidence of motion sickness may have been
under reported by respondents, or that the respondents consider it a more serious
problem to performance than they indicated by survey choices.

Communication

Communication and hearing abilities were highly rated by all crew personnel.

Considering the high degree of interdependence among LCAC crew personnel when
underway, these results are not surprising. Of all crew positions, this would appear to
be the most critical for the Navigator. Communication-related screening tests, including
the audiogram and the read-aloud test (and the combined psychomotor/communication
screening for Craftmasters and Engineers) are currently available.

Other Opratlonal/Medical Issues

Body fat standards were considered surprisingly important to crew personnel,

with approximately 3/4 of respondents rating it "Important" or "Critically Important", and
2/3 of participants recommending no medical waiver for this item. It is uncertain what
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factors are operative in this ranking but the perception of the LCAC crew as an elite unit

may enter into these choices.

Medketions

There was general agreement that decongestantsrcold" medication in addition to

that currently available should be approved for use by operational LCAC crews. These

results confirmed information given in prior LCAC crew interviews, and indicates a real
perceived need on the part of these personnel.

Stress

Most LCAC crew members indicated that LCAC crew duties were *More

Stressful" or "Much More Stressful" than prior Navy assignments and that it was highly

important to manage stress in the duty environment. These responses were consistent
with LCAC crew interviews prior to this survey. What LCAC crews considered stressful

Included increased and multiple responsibilities, a complex maintenance schedule, and

frequently long or extended work weeks. For these reasons, candidate psychological

status and emotional stability is felt to be important to assess during the screening

process, particularly for starboard-cabin, crew personnel.

Pro-Existing Medical Conditions

The highest ranking of these items, "recurrent low back pain,* would appear to be

an area of particular concern in LCAC candidate screening. This ranking corresponded

to personnel comments during crew interviews regarding lower back symptoms. Other

items related to allergies, ulcer disease, low blood sugar, and eating disorders were

ranked to indicate an expectation of some effect upon duty performance by approxi-

mately 90% of respondents, and reinforces the impression that excellent overall health

is important for all LCAC crew candidates.

Open Response Items

Human Factors Engineering: The fact that no provision has been made for

crew urination underway was commented upon, and points out a factor that may actu-

ally contribute to degraded performance by Its encouragement of dehydration in crew

members. Lower back concerns were further emphasized by comments regarding seat

back redesign to increase back support. These both seem to be valid issues.
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Stress Management/Health Maintenance: The need for stress management
abilities in LCAC crew personnel was reiterated, and reinforces the impression that only

psychologically stable personnel be selected for LCAC crew positions.

Crew Member Size: A previously unrecognized issue of establishing a maxi-
mum crew member stature/size was expressed by several respondents. This issue
would seem to have validity, and a real effect on job performance in the Deck Mechanic
crew position.

RECOMMENDATIONS

After completing the above surveys and observations, the information collected
relevant to physical selection standards and operational medical guidelines was

discussed with consultants from the Bureau of Medicine and Surgery (MED-22), the
Naval Aerospace Medical Institute (Code 26 and Code 42), and medical and command
personnel from both East and West coast ACUs. Their input was included in a set of
proposed LCAC candidate physical selection standards and proposed medical opera-

tional guidelines for the SEAOPS manual. These proposed standards and guidelines
(Appendix 1) and the rationale for their acceptance (Appendix 2) were forwarded to

TYCOMs, BUMED, both ACUs and NAVSEA for their review and comments prior to the
9 Jun 1992 LCAC Fleet Support Conference at Camp Pendleton, CA. Further input at
the time of and following the conference resulted in the final set of candidate physical

selection standards found in Change 107 of the Manual of the Medical Department

(Appendix 3).

Additional Recommendations

1. Provide a means for urinary relief while underway.
2. Provide a source of liquids in starboard cabin.
3. Provide emergency rations on board craft.
4. Redesign seats in starboard cabin.
5. Ensure that support ships give appropriate attention to LCAC crews!

need of a regular food supply.
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PART II. TASK ANALYSIS OF THE
LANDING CRAFT AIR CUSHION (LCAC) CREW POSmONS

INTRODUCTION

The purpose of the task analysis of LCAC crew positions is to develop detailed
and valid information about the work performed by LCAC crew. The results of the task
analysis answer the following questions.

"* What tasks are performed by each of the five LCAC crew positions?

"* Which tasks are the most difficult to learn how to perform (and which
are considered to be the easiest to learn how to perform)?

"* Which tasks are the most important to overall mission success (and
which are the least important)?

"* What are the skills and abilities that are critical to successful task
performance in each of the crew positions (and which skills and abili-
ties are less important)?

The results of the task analysis can be compared to the interim LCAC crew
personnel selection and fitness for duty standards to determine if the established medi-
cal criteria are relevant to the skills and abilities required for successful job performance.
The results presented here can also be used by curriculum developers and trainers to
ensure that appropriate training effort is devoted to the tasks and procedures that are
the most difficult to learn how to perform, and to those that are critical to mission

success. The results of the task analysis can also indicate procedural and equipment

design problems.

This part of the report begins with a brief summary of LCAC operations, crew
responsibilities, and the most salient human factors issues associated with LCAC oper-
ations. Next, the primary research tasks performed during the study are described,
followed by a presentation of the results of the task analysis. Task analysis results are
presented individually for each of the five LCAC crew positions and the key abilities
required for successful job performance in each crew position are identified and

discussed. Part II concludes with a set of recommendations based on the results of the

task and ability analysis.
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BACKGROUND

The LCAC has been a remarkable addition to the Navy's inventory, and has revo-

lutionized the manner in which amphibious assaults are conducted. LCACs played a
major role in Operation Desert Storm without even placing a Marine on the beach; the

threat of an amphibious assault by LCACs maneuvering offshore was sufficient to main-

tain the attention of more than 100,000 elite Iraqi troops, preventing them from entering
the land battle (Holzer, 1992). Following Desert Storm, LCACs were deployed to rescue

and provide relief supplies to 1.8 million cyclone survivors in Bangladesh. Many

survivors would have perished if it were not for dedicated crew personnel and the

LCACs' unique capabilities to reach otherwise inaccessible areas.

LCACs possess awesome capabilities. Operating at high surface speeds from
launch points over the horizon (OTH), LCACs can deliver equipment and personnel to

80 percent of the world's beaches without the necessity of detailed hydrographic

surveys of boat lanes, as is required for conventional assaults. LCACs can reach the

beach from their OTH launch points in about the same time that a conventional craft can
traverse the standard 5,000 to 1 0,000-yard boat lane (McKeamey, 1987). Furthermore,

turnaround times are greatly reduced by the LCAC's unique capability to "fly" into and

out of a well-deck without mothership ballasting and deballasting. In short, the primary
benefits of LCAC technology are derived from the flexibility and quickened -ice of

LCAC operations. But what are the special medical, physiological or humai lors
requirements necessary in order to achieve the LCAC's significant benefits?

LCAC Crew Positions and Responsibilities

An LCAC crew is composed of five specialists who work together as a team to

operate their high-performance craft. Figure 3 provides a simplified general layout of an

LCAC to illustrate the locations of the five crew positions. The Craftmaster (operator),

Engineer, and Navigator occupy a "flight deck" type pilot house on the upper level of the

starboard cabin. The Loadmaster and Deck Mechanic positions are in the port cabin:

the loadmaster's chair is mounted so that the Loadmaster's head occupies a small

windowed cupola atop the port cabin, while the Deck Mechanic sits below in the

passenger compartment. About 24 passengers can be carried by an LCAC in addition

to the five crew members (16 in the port cabin, with the Loadmaster and Deck
Mechanic, and eight on the lower level of the starboard cabin). The LCAC's high

surface speed, large ducted propellers, turbine engines and other equipment render the
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deck of an LCAC an extremely dangerous place. For this reason, all passengers and

crew must remain inside the relatively small port or starboard cabins during LCAC

operation; additional passengers may be safely carried in armored vehicles that are
secured to the LCAC's deck.
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The Craftmaster is responsible for operating the LCAC and providing leadership
to the crew. The Engineer is responsible for maintaining and monitoring the perfor-
mance of all onboard equipment, and for maintaining the equipment-related logs and
inventories. The Engineer is also the Assistant Craftmaster; that is, in addition to perfor-
mance of his engineering duties, the engineer must be able to operate the LCAC in the
event the Craftmaster is incapacitated. The Navigator is responsible for plotting courses
and maintaining and monitoring navigation equipment. The Navigator is also the crew
member responsible for maintaining the many personnel and training logs involved in
LCAC operation; many of the records are maintained on personal computers ashore.
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The Loadmaster is responsible for developing load plans, securing all deck cargo, and

for monitoring the status of the cargo while under way. The Loadmaster also serves as

the port side lookout. The Deck Mechanic (sometimes referred to as the deck engineer)

works closely with the LCAC Engineer during start-up, shut-down, and maintenance

procedures. Typically, the Deck Mechanic performs tasks at the direction of the engi-

neer while the Engineer activates or adjusts system controls and monitors his displays

on the flight deck console. The Deck Mechanic and Loadmaster also serve as line

handlers during mooring and anchoring procedures.

All five LCAC crew personnel wear headsets and microphones to remain in

constant communication with each other from pre-mission inspection through post-

mission shut-down procedures. Crew personnel remain connected to the communica-

tions network while on deck performing their duties (i.e., only when the LCAC is off-

cushion). Intra-crew communication is an essential part of LCAC work, dictated by the

performance characteristics and the physical layout of the vessel. For example, the

Craftmaster operates the LCAC's primary speed and direction controls from his console
in response to navigation information provided by the Navigator and visual contact

information provided by the Loadmaster and Engineer; the Engineer also provides a

continuous stream of relevant information regarding the status of the power plants and

other engineering systems. Furthermore, it is apparent from Figure 3 that the Craftmas-

ter's field of view is limited to the areas directly in front of the craft and to starboard. For

this reason, the Craftmaster is totally dependent on the observations of the Loadmaster

for all visual information from the port side of the craft.

Visibility from all LCAC crew positions is degraded whenever the craft is under-
way. Sea spray generated by the lift rotors requires constant wiper action to clear the

forward windows in the pilot house and the cupola atop the port cabin (the latter oper-

ated manually by the Loadmaster serving as the port lookout). Craftmaster, Engineer,

and Navigator visibility is further degraded by the six large structural supports located in

the forward 180 degree field of view from the flight deck; surface contacts are frequently

occluded from a crew member's view by these structural supports. Visibility aft is limited
to wet rear view mirrors, which are frequently damaged or lost during routine well-deck
operations.

Vision and visibility difficulties are apparent even during the most routine LCAC

beach approaches. Despite a crew's extreme skill, navigation aids, and familiarity with
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the local coastline, nighttime approaches to a beach are typically accompanied by
considerable deliberation regarding the location of the designated landing site. For
example, it was observed on training missions that a red light beyond a highway running
parallel to the beach was mistaken for a light known to be on the south side of the

designated landing site. On another occasion, the Craftmaster missed the beach alto-
gether by visual reference, but was corrected by the Navigator guided by his radar
display. In short, visual information obtained by crew (looking through wet windows at
night) must be shared quickly and accurately with the Craftmaster to ensure operational
effectiveness.

Human factors research has demonstrated that workload is a key factor in
causing human error. It has been established that human operators are most reliable
under moderate levels of workload that do not change suddenly or unpredictably.
Human operators experience difficulty processing the flood of information typical of
extremely high workload conditions; the inability of an individual to process all available
information when workload is too high contributes to the occurrence of operator errors.

Conversely, when workload is too low, human operators can become bored and fail to
attend properly to their tasks; an insufficient workload also contributes to the probability
of human error (Kantowitz and Casper, 1988).

Beach and well-deck approaches are probably the operations in which the crew
of LCACs experience the greatest workloads, and potentials for human error. A beach

approach, for example, begins with a departure from the well-deck of an amphibious

assault ship, a maneuver that requires precise movements of the LCAC despite signifi-
cant response lag times. Following departure from the mother ship, a beach approach
requires accurate navigation and visual acquisition of reference points to rendezvous
and transit with other LCACs and to identify the correct landing site; identifying the
landing site is typically a group activity, led by the Craftmaster. When the landing site
has been identified, the Craftmaster must then make precise control inputs to select the
most appropriate course to the beach. A few moments later he must estimate the inter-
vals between the waves and align his craft at the proper angle to the beach to cross the

surf zone at the correct interval--these estimates, decisions, and control adjustments
must be made quickly. Before the LCAC reaches the beach, the Craftmaster (assisted
by his crew) must also visually locate any obstacles or depressions that must be
avoided. All of these tasks, including constant visual searches, decision-making, and
control corrections (i.e., collective, foot pedals, yoke, etc.), are performed at relatively
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fast surface speeds to permit the crew to take advantage of the LCAC's unique capabil-

ities.

The high workload of a beach approach is evident in the tension exhibited by an

LCAC crew as the craft nears its objective. Faces move closer to the windows in an
instinctive attempt to improve visibility of the surf and beach features through the mois-

ture and wiper blades. Speech is clipped and restricted to the words necessary to
convey essential information: "...one-hundred yards to the beach...how's the trm...fifty

yards...twenty-five yards...surf zone ...feet dry, feet dry.. .hole in the sand on the port
sidel" Wipers are turned off by the Engineer when the craft reaches the beach to
prevent the blowing sand from damaging the windows; for this reason, obstacles and
hazards should be identified before the craft's "feet are dry."

The emphasis on visual tasks as a primary contributor to LCAC crew workload is
apparent from subjective estimates reported by crew personnel. Most crew believe

workload to be higher during nighttime operations, when visibility is further degraded,

than during the day when there are far more surface contacts to identify and track.
Commenting on the cumulative stress of high workloads, an experienced Craftmaster
reported, "When you have made a couple of night approaches, you know that you have
really worked."

A separate aspect of workload is the fatigue experienced by crew during continu-

ous and sustained operations. Major training exercises conducted during deployments
have involved continuous LCAC operations for 20 to 36 hours. During the exercises,

LCAC crew are required to remain on board their craft with few opportunities for sleep;

some personnel reported sleeping as little as three hours during a three day exercise.
The 15 to 30 minutes required to load an LCAC once it is in a well-deck does not

provide sufficient time for crew to obtain effective sleep. Fatigue from continuous

operation appears to be a predictable result of LCAC technology. The principal advan-

tages of the LCAC derive from the craft's rapid turnaround at the mothership and overall
fast pace of operation; at least three loads can be delivered from OTH to the beach by

an LCAC in the same time that a conventional landing craft can make two trips from an
assault ship located inshore (McKeamey, 1987).

The LCAC is well-designed to move quickly and frequently between ships located

several miles offshore and the beach. The human costs of this capability are high
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workloads, fatigue, and an increased propensity for human error. Most crew who have
participated in sustained LCAC operations can cite examples of the effects of fatigue on
performance. A Craftmaster reported that, *Fatigue causes you to do stupid things and
to take short-cuts, like using two gripes (tie-downs) rather than four.' Those familiar
with actual combat operations know that the effects of fatigue are not limited to training
exercises, and that fatigue can have catastrophic consequences.

RESEARCH SUMMARY

Initial interest in conducting a detailed task analysis of LCAC crew positions was
part of the NHRC research initiative to develop medical standards for the selection and
retention for duty of LCAC crew personnel. The effort to establish special medical stan-
dards for LCAC crew personnel was precipitated by the recognition of the many similari-
ties between operating an LCAC and flying a helicopter or fixed wing aircraft. The
LCACs' yoke, collective, and foot controls, response lag to control inputs, and high-
performance propulsion systems have been cited as evidence that LCACs are more like
aircraft than naval vessels. High surface speeds and advanced navigation and engi-
neering displays contribute to the perception of similarity. LCAC operations are even
called flights," and the crew wear flightsuits.

Despite the clear similarities between LCAC operation and aviation there are
fundamental differences that must be identified in order to fully understand the skills,
knowledge, and capabilities required of LCAC crew. The principal differences between
LCAC operation and aviation were discussed in detail at the LCAC Crew Medical

Standards Conference (Stuster, 1991). It was recommended during the conference that
formal analyses of the work performed by LCAC crew are necessary to ensure that
appropriate medical standards are established. The results of the task analysis permit

the developers of personnel selection procedures to compare the current selection
criteria to the tasks, skills, and abilities that are critical to successful performance by
LCAC crew. That is, it is possible to identify any mismatches between selection
standards and job requirements. If necessary, it will also be possible to i:• 'st the
selection and fitness for duty criteria to reflect the relative importance of specih-, abilities
to successful job performance.

Figure 4 presents the sequence of research activities performed as part of the

task analysis.
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Figure 4. Research activities conducted during the task analysis.

The project began by researchers participating (as observers) in a series of four

training missions conducted by Assault Craft Unit Five (ACU-5) from their base at Camp

Pendleton. Three of the missions were conducted at night and one involved multiple

well-deck approaches and landings. Researchers observed pre-mission briefings and

vessel inspections, start-up procedures, ramp transits, off-shore operations, beach

approaches and landings, and shut-down and clean-up procedures. Navigators and
Engineers were also observed in the performance of their record-keeping duties.
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The researchers usually took turns in jump seats on the flight deck (located

behind the Engineer and Craftmaster), but periodically rode with the Deck Mechanic and

loadmaster in the port cabin. Headsets were provided to the researchers, which permit-

ted open-ended interviews to be conducted during, as well as before and after the

training missions.

Papers based on the observations and interviews made during training missions

were prepared for presentation at the LCAC Crew Medical Standards Conference. The
final day of the conference was punctuated by announcements of the beginning of

Operation Desert Storm (16 January 1991). At that time most LCACs had already been
deployed for several months as part of Operation Desert Shield. As mentioned previ-

ously, LCACs contributed to the liberation of Kuwait by participating in a feigned

amphibious landing.

Task Usts and Task Ranking

The research was resumed when the LCACs returned to Camp Pendleton

following Operation Sea Angel (humanitarian assistance to the country of Bangladesh).
Researchers participated in another training mission and conducted focused interviews
regarding the specific tasks performed by the five crew positions. Training and mainte-

nance documents were also reviewed for information concerning task performance.
Preliminary task lists were then developed for the five crew positions and submitted to

ACU-4 and ACU-5 for review by expert crew personnel. Experts reviewed the prelimi-

nary lists to ensure that the task inventories were comprehensive and technically accu-

rate. All task statements followed the same format to facilitate systematic comparison;

that is, each statement began with an action verb, followed by the object, equipment or

person involved. For example:

Request and receive information from navigator regarding navigation issues.

It is important to note that the numbers of tasks for which each crew position is

responsible greatly exceed what is normal for a job title in either the military or private

industry. Most technical jobs can be described by a list of about 125 tasks. In contrast,

the operational task lists (i.e., tasks involved in operating the vessel) for LCAC crew
ranged from 113 (Deck Mechanic) to 195 tasks (Engineer); to this must be added the

154 separate preventive maintenance tasks that are performed by various members of

an LCAC crew as part of the Preventive Maintenance System (PMS). In other words,
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the work of an individual LCAC crew member encompasses the task responsibilities

equivalent to two typical jobs (i.e., the number of tasks for which an incumbent is

responsible, not necessarily the workload of two jobs).

Five separate questionnaires were developed, one for each crew position; the

questionnaires incorporated the crew positions' final task lists. Questionnaires were

administered to all available LCAC crew at ACU-4 and ACU-5. Two questions were

askes " about each task statement and LCAC crew personnel were instructed to respond

by recording the number on the scales that best reflects their opinion and personal

experience. Figure 5 illustrates the scales and questions that were reproduced at the

top of each page of the task analysis questionnaires.

A. Ho dcuftlc It # LEARN w pefr 11w ik at a aatihd~y leve comweJd t o•ie

1 3 3 4 S • 7III I III
oat most dtiku

B. How IMPORTANT is the tk comd io l oter likas?
1 2 $ 4 a 6 7

lest inpooant most iporan t

Figure 5. Seven-poInt Licen scales used In the task analysis.

Survey data were entered into statistical programs at the offices of Anacapa

Sciences, Inc., Santa Barbara, CA. For each crew position, calculations were
performed to obtain the mean difficulty to learn and the mean importance scores for

each task statement. Mean difficulty to learn and mean importance scores were then

combined to provide a measure of overall task criticality.

Ability Ranking

LCAC crew personnel were also asked to complete a simple card-sort exercise

regarding the skills and abilities that they consider to be important to the performance of

their jobs. Each crew member was given a udeck" of 24 ability cards (actually small

square sheets of paper on which abilities and brief definitions were printed); most of the

abilities were derived from Fleishman and Quaintance (1984).

The subjects were asked to place each of the ability cards under one of three

category cards (i.e., More Important, Important, and Less Important) corresponding to

the importance of that ability to the successful performance of the crew member's job.
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The subjects then ranked the abilities within each category and reassembled the decks
with the abilities in descending order of importance and the category cards in place.
Each deck was fastened with a clip to preserve the relative order of the task and cate-
gory cards according to each crew member. An example of the materials used in the
card-sort exercise are presented as Appendix 4.

Card-sort data were hand-tabulated by recording the rank order of each ability
card in each compiled deck of ability cards. It was then possible to calculate the mean
ranking of the abilities for each crew position; the mean positions of the three category
cards were also calculated. The results of the card-sort exercise are (five) lists of the
abilities required for successful LCAC job performance of each LCAC crew position; the
abilities are arranged in descending order of importance.

Summary

The task ranking and the ability ranking are separate components of the analyti-
cal process leading to an understanding of the work performed by LCAC crew. In

particular,

"* The results of the ability ranking provide informattin about the personal
skills and abilities that are required for successful performance in the five
LCAC crew positions. The ability analysis also identifies the skills and
abilities that are less relevant to successful job performance.

" The results of the task ranking permit the researchers to identify what
specific tasks and categories of tasks are most difficult to learn how to
perform, what tasks are the most important to mission success, and what
tasks are the most critical overall (i.e., by equally weighting difficulty to
learn and task importance to obtain overall criticality).

" When reviewed together, the results of the ability and task rankings
provide the researchers with a firm understanding of the personal skills
and abilities that are the most important to successful job performance
and specific examples of the tasks involving those skills and abilities. At
this point, the analytical process becomes rational rather than statistical.
An analyst can focus on the most important abilities and link them to
specific examples of the most critical tasks. The linking of abilities to
tasks is also a means to check for internal validity; the most critical tasks
should dearly involve the most important abilities.
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RESULTS OF THE TASK ANALYSIS

A total of 126 LCAC crew personnel completed the task analysis survey.
Table 20 presents the number of participating personnel in each position from the two
ACUs; also included in the table is the average LCAC experience, in years, for each

crew position.

TABLE 20

NUMBERS AND EXPERIENCE OF PARTICIPATING LCAC CREW PERSONNEL

Average Yrs

Crew Position ACU-4 ACU-5 Totals Experience Range

Craftmaster 9 13 - 22 2.2 .5-6 yrs
Engineer 11 11 = 22 1.5 .5-5 yrs
Navigator 

11 16 27 2.2 .5-7yrs

Loadmaster 13 12 - 25 1.7 .5-6 yrs

Deck Mechanic 11 19 3 2.0 .5-4 yrs
Totals 55 71 126

Task statements were presented in the questionnaires divided into 14 categories,

based on the functional similarity of the tasks. The number of tasks in each category,

and the total number of tasks, varied with the crew position. The 14 categories of LCAC
crew tasks are listed below.

A. Mission Planning Procedures
B. Pre- and Post-Mission Checklist Procedures (inspections)
C. Basic Craft Checklist Procedures (power up and down, come off cushion)

D. Thrumission Checklist Procedures (inspections)

E. Mooring and Anchoring Procedures

F. Maneuvering Procedures
G. Over Land Maneuvering Procedures

H. Communications Tasks
I. General Procedures (decision-making, coordination, operating equipment)

J. Administrative Tasks (records, reports)

K. Casualty Control Procedures (craft underway)

L. Emergency Procedures
M. Special Operations Procedures

N. Fueling Procedures

0. Maintenance Procedures (supervision by craitmaster only, not PMS tasks)
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Results of the task analysis are presented below for each crew position, referring
to the 14 categories of tasks and the skills and abilities considered to be most important
to the performance of that crew position's duties.

The mean difficulty-to-learn score of a task has been combined with that task's
mean-importance score, resulting in a combined score that has been defined as the
task's overall criticality score. A criticality score was calculated for each task performed
by a crew position. For example, the Craftmaster task Perform well deck entry with
support ship at anchor received a mean difficulty to learn score of 4.83 (the second
highest Craftmaster difficulty score) and an importance score of 6.87 (the eighth highest
importance score). Combining these two scores results in a composite score of 11.70,
which is the highest composite score--the number one Craftmaster task in terms of
overall criticality. Calculation of composite scores gives equal weight to crew estimates
of difficulty to learn and task importance. Although difficulty to learn and importance will
be addressed, the focus of the following discussions of each crew position will be on the
overall criticality of tasks.

Craftmaster

Craftmasters are responsible for performing (i.e., knowing how to perform)
approximately 190 operational tasks, from the relatively simple inspection of the port
passenger compartment to the highly technical performance of a well deck entry.
Appendix 5 presents three complete inventories of Craftmaster tasks listed in

descending order of 1) overall criticality, 2) difficulty to learn, and 3) importance.

The Craftmaster's primary responsibility is to operate the LCAC, controlling his
craft's velocity and direction between an amphibious assault ship and the assigned
destination ashore. Accordingly, eight of the top ten Craftmaster tasks, in terms of
overall criticality, are maneuver tasks; the remaining two tasks are performed in
response to emergencies. Furthermore, 11 additional maneuver tasks appear in the top
25 percent of all Craftmaster tasks (e.g., turning under way, backing down a slope,

lateral translation, etc.).

Table 21 presents the top ten Craftmaster tasks in descending order of overall
criticality (from Appendix 5). Also included in the table are the mean values obtained
from the task analysis survey for overall criticality, difficulty to learn, and task impor-
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tance; the rank order of the tasks in terms of difficulty to learn and task importance are
provided in parentheses following the corresponding mean score on the seven-point

scales. (Note that the overall criticality value is the sum of the other two values; and,
the higherthe value, the more critical, difficult to learn, or important is the task.)

TABLE 21

MOST CRITICAL CRAFTMASTER TASKS

Overall Difficulty to Impor-
Task Criticality Lam tance

1. Perform well deck entry with support ship at anchor. 11.70 4.83(2) 6.87(8)

2. Perform well deck entry with support ship underway. 11.56 4.65(4) 6.91 (6)

3. Operate craft in high winds over land In daylight. 11.56 4.78(3) 6.78(11)

4. Operate craft in heavy weather, in dayight, over water 11.53 4.86(1) 6.67(19)
with sea state of 4 or greater.

5. Traverse slopes (small hills and sand dunes), craft in 11.35 4.65(5) 6.70(17)
maneuvering mode.

6. Operate craft at night, using night vision equipment. 11.05 4.55(7) 6.50(38)

7. Translate land-to-water into 4-8 feet of surf. 11.04 4.48(8) 6.56(26)

8. Perform low speed water-to-land transition In smooth 11.04 4.30(9) 6.74(14)
water and obstacles on beach.

9. Respond and direct crew response to general craft fire. 10.82 3.82(26) 7.00(2)
10. Tow another craft. 10.80 4.65(6) 6.15(105

Numbers in parentheses indicate rank order of task in terms of that dimension.

Clearly, the most critical tasks performed by craftmasters are those that involve

controlling the speed and direction of the vessel when in proximity to objects such as
the support ship and beach hazards (slopes, sand dunes, and obstacles). The task
analysis indicates that craftmasters consider well deck entries and operating LCACs in
heavy weather to be among the most difficult tasks to learn how to perform and among

the most critical tasks overall. But what are the skills and abilities that are important to
performing those tasks and other Craftmaster responsibilities?

Table 22 presents the results of the craftmasters' ability ranking exercise. The

table indicates that craftmasters consider reaction time to be the most important ability
to the successful performance of their job. Craftmasters share this emphasis on quick
response with aviators who, for the same reasons as LCAC craftmasters, must react

quickly to avoid oh-wtacles when navigating at low altitudes and high speeds. The impor-
tance of quick reactions by aviators and craftmasters is compounded by the response
lag of the operators' controls; that is, a precise control change (input) must be made
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several seconds before the aerodynamic forces result in the desired direction or speed

change.
TABLE 22

CRAFTMASTER ABILITY RANKING
(23 Craftrmasters from ACU 4 and 5)

RANK ORDER ABILITY MEAN SCORE

More Importatt AblItles
1. Reaction time 7.65

2. Depth perception 9.35
3 Spatial orientation 9.48

4. Teamwork 10.17
5. Night vision 10.35
6. Problem-solving 10.96
7. Oral expression 11.26

8. Near vision 12.35
9. Assertiveness 12.39

10. Far vision 12.52
11. Oral comprehension 13.13
12. Memorization 13.22
13. Manual dexterity 13.35
14. Control precision 14.09
15. Peripheral vision 14.30
16. Color discrimination 14.43
17. Stamina 14.78
18. Arm-hand steadiness 15.52
19. Speed of limb movement 15.52

Important Abilities
20. Finger dexterity 19.48
21. Math reasoning 19.65
22. Written comprehension 21.22
23. Written expression 21.57
24. Strength 22.65

Less Important AblItles
None in this category

The ower the mean score, the higher the ranking of an ability.

Good depth perception and spatial orentation abilities were rated as the second
and third most important Craftmaster abilities necessary to successfully operate an
LCAC. The Craftmaster must be able to accurately distinguish which objects are closer

and more distant and to estimate the distances to objects--an ability essential to well
deck entries and beach approaches. Similarly, spatial orientation is necessary to
maintain a mental picture of the vessel's surroundings when those surroundings are

changing rapidly due to the vessel's high speed, changing course, and the presence of
support vessels and other LCACs that are also maneuvering. Exceptional craftmasters
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develop a "situational awareness" that permits them to maneuver, even among maneu-
vering vessels, yet retain their spatial orientation.

Teamwork, night vision, problem solving, and oral expression are the fourth
through the seventh most important Craftmaster abilities, based on the estimates of our
sample of craftmasters. While these abilities seem very different they are linked func-
tionally by the process that occurs on the flight deck of an LCAC when attempting to
perform the craft's most likely mission, a high speed beach approach at night. It was
mentioned earlier that LCAC crew experience difficulties in making nighttime beach

approaches even when operating in a familiar area. Night vision is degraded by sea
spray and the constant action of the wipers, which requires that beach approaches be
performed as a team effort. All three members of the flight deck crew and the Loadmas-

ter in his cupola strain to identify lights and other shore features that can be used as
references when navigating inshore. During beach approaches the intra-crew commu-
nications assume the form of group problem-solving with the Navigator's face buried in
his radar display as he calls out closing distances, the Engineer searching for lights and

features and making quick scrolls through his dozen or more engineering displays, and
the Loadmaster searching for surface contacts and indications of the correct landing
area. The process is led by the Craftmaster who, like the captain or coach of a basket-
ball team, frequently requests information from specific crewmen, assimilates the infor-
mation, and makes decisions and control changes based on the information that he

obtains from his crew and through his own visual abilities. In this regard, it is important
to note that craftmasters considered teamwork to be more important to the performance
of their job than even near vision, far vision, peripheral vision, and color discrimination.

Engineer

LCAC engineers are responsible for performing (i.e., knowing how to perform)
approximately 195 operational tasks, the greatest number of tasks for which any of the
five crew positions is responsible. This is because the Engineer is also the Assistant

Craftmaster; that is, engineers must know how to operate the LCAC in addition to
performing their many engineering duties. Appendix 6 presents three complete invento-
ries of engineer tasks listed in descending order of 1) overall criticality, 2) difficulty to
learn, and 3) importance.
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The Engineer's primary responsibilities are to monitor and maintain the smooth
functioning of all mechanical systems aboard the LCAC, and to diagnose problems and
make repairs when necessary. It must be understood that an LCAC is an extremely
sophisticated vessel, with power plants and other complex equipment similar to that
found aboard high-performance aircraft. Accordingly, the task considered to be the
most difficult to learn for LCAC engineers is Diagnose equipment problems, faults, or
casualties. Further, 31 troubleshooting and repair tasks (i.e., respond and restore
actions) appear in the top 25 percent of all Engineer tasks in terms of overall criticality.

Table 23 presents the top ten LCAC Engineer tasks in descending order of
overall criticality (from Appendix 6). Also included in the table are the mean values
obtained from the task analysis survey for overall criticality, difficulty to learn, and task
importance; the rank order of the tasks in terms of difficulty to learn and task importance
are provided in parentheses following the corresponding mean score on the seven-point
scales.

TABLE 23

MOST CRITICAL ENGINEER TASKS

Overall Difficulty Impor-
Task Criticality to Loam tance

1. Respond to general craft fire. 11.38 4.38(2) 7.00 (1)

2. Diagnose equipment problems, faults, or casualties. 11.36 4.50 (1) 6.86(6)

3. Respond to a craft deck cargo fire. 11.32 4.37(3) 6.95 (2)

4. Respond to audible alarm and fire lights
for main engine compartment. 10.91 4.00(5) 6.91 (3)

5. Respond to fire in fuel bay. 10.85 3.95 (9) 6.90 (5)

6. Respond to collision. 10.81 3.95(8) 6.86(7)

7. Respond to audible alarm and fire lights
for APU compartment. 10.80 3.90(10) 6.90(4)

8. Make engineering decisions, Independently,
to deviate from the established plan or procedures,
based on conditions and available information. 10.77 4.14(4) 6.63 (15)

9. Abandon craft, craft sinking or fire out of control. 10.70 3.90 (11) 6.80 (9)

10. Respond to loss of main engine. 10.50 3.68(14) 6.82(8)

Numbers In parentheses indicate rank order of tas) of that dimension.
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In addition to determining the causes of faults and equipment casualties, the
most critical tasks performed by engineers are responses to major problems or emer-

gencies; it is obvious from the list that fire is the most serious problem that can be

confronted aboard an LCAC from the Engineer's perspective. Results of the task anal-

ysis indicate that engineers consider casualty control procedures (in particular, diag-

nosing equipment faults) and responding to serious emergencies (fire, collision, loss of

power) to be among the most difficult tasks to learn how to perform and among the most

critical tasks overall. Also among the most critical engineer tasks, but not among the

top ten, are those control adjustments and other actions performed by the Engineer in

support of the Craftmaster's transition from hulibome to cruise mode, and the LCAC's

well deck and beach approaches.

Table 24 presents the results of the Engineers' evaluation of the abilities that are

most important to the successful performance of their job. It is not surprising that
problem solving is considered to be the most important ability to LCAC engineers

because it is those crewmen who are responsible for solving the continuous stream of

small and large equipment problems that occur in the many complex systems that

provide the LCAC with its unique capabilities. Fault isolation, troubleshooting, casualty

control--problem solving--are the routine activities of LCAC engineers. Those engineers

who excel at problem solving provide considerable advantage to their vessels.

Assertiveness and teamwork are the second and third most important abilities,

according to the LCAC engine• who participated in the task analysis survey. Both of

these abilities were adapted , LCAC ability list from the field of cockpit resource
management (i.e., the study of communication, coordination, and cooperation among

aircraft crew). Assertiveness refers to the ability of a crew member to bring information

(usually a problem) to the attention of another crew member (usually the crewman in

charge). Individual rank, experience, and personality factors can create a situation in

which crew personnel hesitate or are reluctant to inform an operator about a condition or

problem; aboard LCACs, as in military and commercial aviation, a lack of assertiveness
can result in disaster.

Similarly, the high placement of teamwork on the engineers' ability list confirms

our earlier observations regarding the importance of this ability (or skill) to LCAC opera-

tions. The Engineer, in particular, is sensitive to the importance of teamwork because

he sits between the Navigator and the Craftmaster providing and receiving information
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from both positions and supporting their actions with engineering data and cushion vane

and speed adjustments. The Engineer also directs the actions of the deck mechanic

and loadmaster when they are assisting the engineer with troubleshooting tasks. During
casualty control and troubleshooting procedures the Engineer usually remains at his
console on the flight deck while the deck mechanic and loadmaster serve as his eyes
and hands at the equipment in question. Fluid exchange of information and coopera-

tion-teamwork--are essential to this process.

TABLE 24

ENGINEER ABILITY RANKING
(22 Engineers from ACU 4 and 5)

RANK ORDER ABILITY MEAN SCORE

More Important Abilities
1. Problem solving 6.59

2. Assertiveness 8.55
3 Teamwork 8.82

4. Night vision 9.55
5. Reaction time 9.73
6. Oral comprehension 10.50
7. Memorization 10.86
8. Fnger dexterity 11.50
9. Oral expression 12.00

Important Abilities
10. Control precision 12.36
11. Far vision 12.68
12. Depth perception 13.32
13. Peripheral vision 14.00
14. Arm-hand steadiness 14.45
15. Near vision 14.55
16. Spatial orientation 15.05
17. Color discrimination 15.59
18. Written expression 17.14
19. Manual dexterity 17.32
20. Written comprehension 17.32
21. Starmina 18.81
22. Math reasoning 19.09
23. Speed of limb movement 20.05

Less Important Abilit•es
24. Strength 23.86

The ower the mean score, the higher the ranking of an ability.

Engineers also consider night vision, reaction time, memorization, oral compre-
hension and oral expression among the most important abilities to the successful
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performance of their work. Night vision is important because the Engineer searches the

coastline for lights and features along with the Navigator, Loadmaster, and Craftmaster

(and he must replace the Craftmaster as operator, if necessary). Reaction time is
important for the same reasons this ability is considered by craftmasters to be the most

important ability of them all; that is, when operating as Craftmaster, an Engineer must

respond quickly to visual stimuli and changing conditions. In addition, the Engineer

must respond quickly to equipment casualties. Oral comprehension and expression are

important because so much of the Engineer's job involves communicating with other

crew, usually through the onboard communications network, to receive or provide infor-

mation or to direct restoration or maintenance actions. Finally, memorization is impor-

tant to LCAC engineers because they must remember the appropriate or nominal

parameters for each of the 15 engineering screens that they routinely call up on their

engineering display. And, engineers must recall the appropriate responses to possible

emergencies and the many equipment faults and casualties for which they are respon-

sible.

Navigator

LCAC navigators are responsible for performing (i.e., knowing how to perform)

approximately 121 operational tasks, ranging from simply obtaining the outside

temperature from the Engineer to correctly activating the global positioning system

(GPS), a sophisticated navigation instrument. Appendix 7 presents three complete
inventories of Navigator tasks listed in descending order of 1) overall criticality,

2) difficulty to learn, and 3) importance.

The Navigator's primary responsibilities are to develop the mission plan, plot

courses to and from an objective, then operate the navigation equipment and provide

course correction and surface contact information to the Craftmaster enroute. The Navi-

gator is also responsible for most of the crew's record-keeping tasks, and he serves as

the safety officer on deck during mooring and departure maneuvers. Clearly, a

Navigator's many responsibilities, both afloat and ashore, make him a very busy

member of an LCAC crew.

Navigators rated the task Activate the global positioning system to be the most

difficult task to learn how to perform correctly, followed closely by Performing navigation

duties at night. The latter statement is not really a task but an environmental condition;

64



statements like these were included in the task inventories to gauge the roles played by

environmental conditions (i.e., low light, nighttime, high winds and sea states) in diffi-

culty to learn and task criticality. Nearly half of the top 25 percent of the most critical

Navigator tasks involve navigation activities (e.g., develop mission plan, plot a course

using dead reckoning, read nautical charts, operate radars and radios, etc.). The

remainder of the top 25 percent of Navigator tasks are primarily emergency and safety-

related actions.

Table 25 presents the top ten LCAC Navigator tasks in descending order of

overall criticality (from Appendix 7). Also included in the table are the mean values

obtained from the task analysis survey for overall criticality, difficulty to learn, and task

importance; the rank order of the tasks in terms of difficulty to learn and task importance

are provided in parentheses following the corresponding mean score on the seven-point

scales. The top ten tasks provide clear examples of the Navigators' divided concerns

among navigation, problem solving, and safety responsibilities.

TABLE 25
MOST CRITICAL NAVIGATOR TASKS

Overall Difficulty Impor-
Task Criticality to Learn tance

1. Perform navigator duties in low visibility, craft in normal
operational mode, visibility approximately 1,000 yards. 10.80 4.07 (4) 6.73 (6)

2. Activate the global positioning system (GPS). 10.77 4.35 (1) 6.42 (15)

3. Perform navigator duties at night,
using night vision equipment. 10.64 4.12 (2) 6.52 (7)

4. Make navigation decisions, independently,
to deviate from the established plan or procedures,
based on conditions and available information. 10.59 4.11 (3) 6.48(11)

5. Serve as safety officer on deck to assist anchoring craft. 10.32 3.82 (13) 6.50 (10)

6. Serve as safety officer on deck to assist mooring
to a ship at anchor. 10.31 3.81 (14) 6.50 (9)

7. Respond to collision. 10.20 3.44 (27) 6.76 (4)

8. Serve as safety officer on deck to assist departure 10.19 3.94 (5) 6.25 (25)
from ship mooring.

9. Serve as safety officer on deck to assist mooring to a pier.10.14 3.73(16) 6.40(16)

10. Develop mission plan, using appropriate formulas and
collected information, and present plan to
craftmaster for review. 10.13 3.85 (11) 6.28 (22)

Numbers in parentheses indicate rank order of task in terms of that dimension.
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Table 26 presents the results of the Navigators' evaluation of the abilities that are
most important to the successful performance of their job. All of the most important

abilities are related to the Navigators' primary responsibility of directing the Craftmaster

to the intended objective.

TABLE 26

NAVIGATOR ABILITY RANKING
(25 Navigators from ACU 4 and 5)

RANK ORDER ABIUTY MEAN SCORE

More Important AblItles
I. Night vision 8.12
2. Color discrimination 8.76
3 Problem-solving 9.28
4. Teamwork 9.56
5. Oral expression 9.76
6. Spatial orientation 9.76
7. Assertiveness 10.08
8. Memorization 10.64
9. Oral comprehension 11.20

10. Reaction time 12.48
11. Far vision 12.52
12. Near vision 12.56
13. Depth perception 13.64

Important Abilities
14. Math reasoning 14.08
15. Stamina 14.24
16. Written comprehension 14.40
17. Control precision 16.24
18. Finger dexterity 17.12
19. Written expression 17.76
20. Peripheral vision 17.84
21. Manual dexterity 18.36
22. Speed of limb movement 21.69
23. Anr-hand steadiness 22.24

Less Important Abilities
24. Strength 24.24

The ower the mean score, the higher the ranking of an ability.

For example, night vision and color discrimination are considered to be the two

most important Navigator abilities. Despite the availability of sophisticated navigation

aids, like radar and the GPS, navigators still must rely on visual acquisition and identifi-

cation of obstacles, lights, and other shore-side features to provide guidance to the

Craftmaster. Good night vision abilities are essential because LCAC missions are
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conducted in low light and at night; good color discrimination is required to facilitate the

identification of features in order that the LCAC is directed toward the correct beach
when marked by lights or when using lights as navigational references. Similarly,

spatial orientation, far vision, near vision, and depth perception are among the most

important abilities to navigators because they help them solve navigation problems.

Problem solving, teamwork, and oral expression are important to navigators for

the same reasons they are important to engineers and craftmasters; that is, operating

an LCAC is a cooperative effort and much of that effort is directed toward solving what

are essentially navigation problems. Especially during beach approaches the informa-

tion exchange among crew is almost exclusively directed toward answering the ques-

tions: Where are we supposed to go and is anything in our way? The skills and abilities

that permit answering these questions (at night and with visibility degraded by sea

spray) are essential to the successful performance of LCAC Navigator duties.

Loadmaster

LCAC loadmasters are responsible for performing (i.e., knowing how to perform)

137 operational tasks, ranging from the performance of simple visual inspections to the

operation of mission-critical equipment. Appendix 8 presents three complete invento-

ries of Loadmaster tasks listed in descending order of 1) overall criticality, 2) difficulty to

learn, and 3) importance.

The Loadmaster's primary responsibilities are to develop the LCAC load plan by

calculating the weights and centers of gravity of scheduled cargo, then to determine the
most appropriate placement of each item on deck; the Loadmaster is also responsible

for securing cargo to the deck of the LCAC and for supervising Marines and other crew
when they assist with the cargo. The Loadmaster also has important responsibilities on

deck in the event of equipment casualties and emergencies. Finally, the activity that

consumes most of a Loadmaster's operational time is providing lookout duties while the

LCAC is under way. In this regard, the Loadmaster serves as the Craftmaster's eyes for

all observations made to port, and as an additional set of eyes when the crew is

searching for surface contacts and surf or beach features ahead.

Loadmasters rated the tasks Calculate cargo weights using appropriate formulas

and Operate the P-250 pump to be the most difficult tasks to learn how to perform
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correctly (the tasks both received means of 4.0 on the seven-point difficulty to learn

scale), followed closely by Rig the P-250 pump. Further, nearly half of the top 25

percent of the most critical Loadmaster tasks are activities involving the deck cargo or

rigging (e.g., determine optimum layout for balancing cargo, respond to loose cargo on

deck, rig and deploy anchor, tow rig, etc.). The remainder of the top 25 percent of the

Loadmasters' most critical tasks are lookout and emergency-related actions.

Table 27 presents the top ten LCAC loadmaster tasks in descending order of

overall criticality (from Appendix 8). Also included in the table are the mean values

obtained from the task analysis survey for overall criticality, difficulty to learn, and task

importance; the rank order of the tasks in terms of difficulty to learn and task importance

are provided in parentheses following the corresponding mean score on the seven-point

scales. The top ten tasks provide clear examples of the Loadmaster's range of

operational responsibilities.
TABLE 27

MOST CRITICAL LOADMASTER TASKS

Overall Difficulty Impor-
Task Criticality to Learn tance

1. Operate the P-250 pump. 10.73 4.00 (2) 6.73 (12)

2. Rig the P-250 pump. 10.48 3.90(3) 6.58(24)

3. Calculate cargo weight using appropriate formula. 10.16 4.00 (1) 6.16 (74)

4. Perform loadmaster duties in heavy weather, over
water, in daylight, with sea state of 4 or greater. 10.09 3.39 (8) 6.70 (16)

5. Abandon craft, craft sinking or fire out of control. 9.84 2.84 (23) 7.00 (2)

6. Respond to failed tow rig. 9.81 2.86 (22) 6.95 (4)

7. Respond to man overboard. 9.74 2.84 (24) 6.90 (5)

8. Perform loadmaster duties in low visibility, craft in normal
operational mode, visibility approximately 1,000 yards. 9.61 2.83 (27) 6.78 (11)

9. Respond to a craft deck cargo fire. 9.60 2.60(43) 7.00(1)

10. Rig the craft tow rig to tow an LCAC. 9.56 2.83(26) 6.73(10)

Numbers in parentheses indicate rank order of task in terms of that dimension.

Table 28 presents the results of the Loadmasters' evaluation of the abilities that

are the most important to the successful performance of their job. All of the most impor-

tant abilities are related to the Loadmaster's lookout, rigging, cargo, and emergency

response functions.
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TABLE 28

LOADMASTER ABILITY RANKING

(25 Loadmasters from ACU 4 and 5)

RANK ORDER ABILITY MEAN SCORE

More Important Abilities
1. Night vision 6.27

2. Teamwork 9.55
3 Depth perception 9.90
4. Spatial orientation 10.14
5. Problem-solving 11.14
6. Far vision 11.23
7. Peripheral vision 11.36
8. Assertiveness 11.55
9. Oral expression 11.86

10. Near vision 11.91
11. Reaction time 12.32
12. Color discrimination 12.45
13. Oral comprehension 12.55

Important Abilities
14. Memorization 14.05
15. Stamina 14.36
16. Math reasoning 15.95
17. Strength 16.23
18. Manual dexterity 17.18
19. Speed of limb movement 19.23
20. Arm-hand steadiness 19.82
21. Control precision 19.82
22. Written comprehension 20.05
23. Finger dexterity 20.32
24. Written expression 20.68

Less Important Abilities
None in this category

The lower the mean score, the higher the ranking of an ability.

Night vision was rated by loadmasters to be the most important ability to the

successful performance of the job; the ability received the lowest mean score (i.e., the

highest importance ranking) of any ability rated by the five LCAC crew positions--and

more than three points lower than the second most important ability to loadmasters.
The extraordinarily high emphasis placed on night vision by loadmasters reflects the

importance of the Loadmaster's lookout responsibilities while the craft is under way. In

fact, all of the most important Loadmaster abilities (those ranked 1 through 13) are

related to the Loadmaster's performance as the port lookout. Night vision, depth

perception, spatial orientation, far vision, peripheral vision--even near vision--are all

involved in performing lookout duties.
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It is important to note that the Loadmaster assists the flight deck crew with obser-

vations ahead, but he is solely responsible for providing the flight deck crew with infor-
mation about contacts and clearances to port. Four crewmen can work together to
make accurate observations ahead of the vessel, and the Craftmaster and Engineer can
see to starboard; the Loadmaster, however, is totally responsible for all observations to
port. In other words, there is no sharing of responsibility for failing to observe or report
an obstacle on the port side of the LCAC; all port-side lookout errors belong to the Load-
master alone, hence the importance placed on visual abilities by loadmasters. The
emphasis on lookout responsibilities also explains the relatively high emphasis placed

on teamwork, assertiveness, problem solving, and the two communication abilities.
Teamwork and problem solving are also essential Loadmaster abilities when working
with the Engineer to diagnose and repair faults, when responding to emergencies, and

when securing cargo and performing line-handling duties.

Deck Mechanic

LCAC Deck Mechanics are responsible for performing (i.e., knowing how to
perform) 113 operational tasks, ranging from the relatively simple task of refilling the

distilled water tank to troubleshooting complex equipment faults and casualties, either
independently or in cooperation with the Engineer. Appendix 9 presents three complete
inventories of Loadmaster tasks listed in descending order of 1) overall criticality,

2) difficulty to learn, and 3) importance.

The Deck Mechanic's primary responsibilities are to help diagnose the causes of

equipment problems and to assist the Engineer in his restoration efforts. The Deck
Mechanic is also responsible for post-flight water wash-down of the LCAC and its

machinery (a task that occupies the Deck Mechanic and other crew members for hours

following each flight), and he serves as a line handler during docking and anchoring
maneuvers. Finally, the Deck Mechanic serves as the LCAC's alternate port-side look-

out, providing occasional relief to the Loadmaster.

Deck mechanics rated the task Diagnose equipment problems, faults, and
casualties as the most difficult task to learn how to perform correctly, followed closely by
three tasks in which the Deck Mechanic provides assistance to the Engineer in recover-
ing from serious equipment problems (loss of lift, loss of rudder control, and loss of bow

thruster control). Further, all but five of the top 25 percent of the most critical deck
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mechanic tasks are troubleshooting and restoration activities, most of them performed in

cooperation with the LCAC Engineer. The remainder of the top 25 percent of the Deck

Mechanic's most critical tasks are relief-lookout and emergency-related actions.

Table 29 presents the top ten LCAC Deck Mechanic tasks in descending order of

overall criticality (from Appendix 9). Also included in the table are the mean values

obtained from the task analysis survey for overall criticality, difficulty to learn, and task

importance; the rank order of the tasks in terms of difficulty to learn and task importance

are provided in parentheses following the corresponding mean score on the seven-point

scales. As is the case with all five LCAC crew positions, the top ten tasks provide

excellent examples of the Deck Mechanic's range of operational duties.

TABLE 29

MOST CRITICAL DECK MECHANIC TASKS

Overall DiffIculty Impor-
Task Criticality to Learn tance

1. Diagnose equipment problems, faults, and casualties. 11.00 4.39 (1) 6.61 (3)

2. Assist the engineer in recovering from loss of lift. 10.48 4.00 (2) 6.48 (15)

3. Assist the engineer in recovering froc. loss of rudder
control either hydraulic or electrical problem. 10.36 3.97 (3) 6.39 (22)

4. Assist the engineer In recovering from loss
of bow thruster control. 10.16 3.68(4) 6.48 (14)

5. Assist the engineer in recovering from loss
of main engine fuel pressure. 10.07 3.52 (10) 6.55 (6)

6. Assist the engineer in recovering from loss
of main engine. 9.94 3.48 (13) 6.45 (19)

7. Make decisions, Independently, to deviate from
the established plan or procedures, based on
conditions and available information. 9.90 3.61 (7) 6.29 (33)

8. Perform port side lookout duties,
in relief of loadmaster, as necessary (over water). 9.83 3.66 (5) 6.17 (44)

9. Request and receive Information from engineer
regarding power plant or other engineering issues. 9.81 3.13 (42) 6.68 (1)

10. Assist the engineer In recovering from
main engine low lube oil pressure. 9.80 3.32 (22) 6.48 (13)

Numbers in parentheses indicate rank order of task in terms of that dimension.
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Table 30 presents the results of the Deck Mechanics' evaluation of the abilities

that are the most important to the successful performance of their job. Six of the seven
most important abilities are related to the Deck Mechanic's troubleshooting functions,
and one ability is clearly linked to the Deck Mechanic's role as the relief port-side look-

out for the craft.
TABLE 30

DECK MECHANIC ABILITY RANKING
(32 Deck Engineers from ACU 4 and 5)

RANK ORDER ABILITY MEAN SCORE

More Important Abilities
1. Teamwork 6.69

2. Reaction time 9.72

3 Assertiveness 10.72
4. Oral comprehension 10.75
5. Night vision 10.78
6. Problem-solving 10.81
7. Oral expression 10.91

Important Abilities
8. Memorization 12.34
9. Stamina 13.16

10. Near vision 13.47
11. Peripheral vision 13.97
12. Depth perception 14.16
13. Manual dexterity 14.31
14. Far vision 14.78
15. Spatial orientation 15.03
16. Control precision 15.63
17. Strength 16.69
18. Color discrimination 16.97
19. Written comprehension 17.22
20. Awn-hand steadiness 18.56
21. Written expression 18.66
22. Speed of limb movement 19.47
23. Finger dexterity 20.25
24. Math reasoning 21.59

Less Important Abilities
None in this category

The lower the mean score, the higher the ranking of an ability.

By a wide margin teamwork was rated by deck mechanics to be the most impor-

tant ability to the performance of their job. No other crew position rated teamwork as
high as did deck mechanics, but no other crew position is so clearly a member of the

team. That is, while the other crew positions have specific responsibilities for which

they have the lead, the Deck Mechanic's primary responsibility is to work with, and at
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the direction of, the LCAC Engineer in the maintenance and restoration of equipment. A
good Deck Mechanic possesses sufficient technical knowledge and ability to provide the
Engineer with detailed information about the status of a problem and to anticipate the
Engineer's direction--anticipation of needs (providing necessary information, or making
way to a location before it is requested) is the hallmark of teamwork. A Deck Mechanic
provides the Engineer with eyes, ears, and hands at the equipment, permitting the Engi-
neer to remain on the flight deck to make control changes and monitor the system
status displays. Deck mechanics that combine technical knowledge with the ability to
work well with their colleagues are extremely valuable crew members.

Deck mechanics also rated reaction time as one of the most important abilities to
the performance of their work. It is believed that reaction time is highly rated due to the
need for quick responses to many possible engineering emergencies aboard an LCAC.
Similarly, assertiveness, problem solving, and oral comprehension and expression are
valued by deck mechanics for the importance of those abilities when responding as a
team to equipment faults and casualties. Troubleshooting is definitely a problem solving
activity, and aboard LCACs, nearly all problems are solved through teamwork.

Night vision ability is clearly related to the Deck Mechanic's role as the relief port-
side lookout. (Recall that loadmasters, the primary port-side lookouts, rated night vision
as the most important ability to the successful performance of their job.)

DISCUSSION AND CONCLUSIONS

Systematic analysis of the work performed by the five LCAC crew positions has
led to the identification of the operational tasks that are the most difficult to learn and the
most important to mission success. Difficulty to learn and importance scores were
combined to obtain composite scores that reflect overall task criticality.

Appendices 5 through 9 provide lists of the LCAC crew tasks arranged in
descending order of their scores on the difficulty to learn, importance, and overall criti-
cality scales. We have used these lists, in particular those lists presenting the tasks in
order of overall criticality, to help identify and explain the personal abilities that
contribute to successful performance in the five LCAC crew positions.

The results of the task and ability analysis are available to support other objec-
tives, as well. For example, trainers and curriculum developers for the LCAC may find it
useful to compare the difficulty to learn and overall criticality task lists to current and
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planned LCAC course material and schedules. In this way analysts can ensure that the

training effort devoted to a task (or task category) is commensurate with the task's rela-

tive difficulty to learn or criticality. It will be possible to easily determine if a dispropor-
tionate amount of training effort is spent on relatively easy or non-critical tasks.

Similarly, tasks that are not sufficiently addressed in training might also be identified. In

this way, trainers and curriculum developers can use the results of these analyses to
guide the development or realignment of training curricula, thereby enhancing training

and operational effectiveness.

The ultimate purpose of the LCAC task analysis, however, is to provide the
developers of LCAC medical standards with valid information concerning the individual

abilities required for successful task performance in the five LCAC crew positions. The
most important abilities associated with each LCAC crew position have been discussed
in the previous paragraphs. Table 31 provides a summary of those abilities; the abilities

listed in Table 31 represent the top 25 percent of the abilities included in the analysis

(i.e., the top six of the 24 abilities evaluated for each crew position).

TABLE 31

SUMMARY OF THE MOST IMPORTANT CREW ABILITIES

FLIGHT DECK CREW PORT CABIN CREW

KEY CRAFTMASTER ABILITIES KEY LOADMASTER ABILITIES
"* Reaction time - Night vision
* Depth perception • Teamwork
"* Spatial orientation • Depth perception
"• Teamwork • Spatial orientation
* Night vision • Problem solving
"* Problem solving * Far vision

KEY ENGINEER ABILITIES KEY DECK MECHANIC ABILITIES
"* Problem solving - Teamwork
* Assertiveness • Reaction time
"* Teamwork • Assertiveness
"* Night vision • Oral comprehension
* Reaction time - Night vision
"* Oral comprehension * Problem solving

KEY NAVIGATOR ABILITIES
* Night vision
"* Color discimination
"* Problem solving
* Teamwork
"* Oral expression
* Spatial orientation
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It is apparent from Table 31 that there is considerable commonality among the

crew positions in the abilities that are considered to be most important to successful

crew performance aboard an LCAC. Table 32 is provided to help identify those abilities

that are common to flight deck crew (Craftmaster, Engineer, and Navigator), port cabin

crew (Loadmaster and Deck Mechanic), and to the LCAC crew as a whole. Identifying

abilities that are common to LCAC crew positions may assist in determining which abili-

ties should be stressed in personnel selection and retention for duty standards.

In Table 32 we have assigned a star to each of the nine abilities that appeared in

the previous table for each crew position. Each star represents an LCAC crew position

that rated that ability within the top 25 percent of all abilities involved in the performance

of LCAC tasks.
TABLE 32

KEY ABILITIES REQUIRED FOR
SUCCESSFUL PERFORMANCE OF LCAC CREW TASKS

FLIGHT DECK PORT CABIN ENTIRE
KEY ABILITY CREW (3) CREW (2) LCAC CREW (5)

Night vision 3 2 5
Problem solving **** 3 2 5

Teamwork ***** 3 2 5

Reaction time *** 2 1 3
Spatial orientation 2 1 3

Assertiveness ** 1 1 2

Depth perception ** 1 1 2

Oral comprehension * 1 1 2

Oral expression 1 0 1

Table 32 reveals that there are three abilities that are common to all five LCAC

crew positions. Those "five star" abilities are night vision, teamwork, and problem

solving. These are the abilities used by LCAC crew when making beach and well deck

approaches and when solving navigation and engineering problems.

Table 32 also reveals two three-star abilities: reaction time and spatial orienta-

tion. Recall that quick reactions are valued by craftmasters in the operation of flight
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controls, and by engineers and deck mechanics when responding to equipment

problems and emergencies.

Table 32 indicates three two-star abilities: depth perception, assertiveness, and

oral comprehension. Good depth perception was considered essential by craftmasters

and loadmasters, the two crew positions with ultimate responsibility for ensuring the

safe maneuvering of the LCAC, both at sea and during proximity operations (a term

borrowed from NASA to describe maneuvers near obstacles and other vessels, for

example, while maneuvering on a beach or during well deck entries). Assertiveness

was rated high by engineers, who must bring problems to the attention of the Craftmas-

ter, and by deck mechanics, who must bring problems to the attention of the Engineer

and the Craftmaster--in a timely fashion. Oral comprehension was considered to be

among the most important abilities to engineers and deck mechanics, the two crew

positions that work closely together on the communications network during many

mission critical procedures.

Oral expression is the only one-star ability. Navigators rated this ability among

the most important to their job because most of their activity while under way involves

the verbal presentation of navigation information to the Craftmaster. Navigators, more

than any other crew members, must speak clearly and concisely to ensure that the

Craftmaster understands the information that the Navigator provides.

RECOMMENDATIONS

"* It is recommended that the LCAC personnel selection and retention for
duty standards focus on the nine abilities presented in Table 32.

"* It is recommended that cockpit resource management training be
adapted from either naval or commercial aviation to enhance crew
teamwork skills.

" It is recommended that night vision training be developed and provided
to all LCAC crew personnel to enhance individual abilities and skilled
performance.

" It is recommended that LCAC trainers and training developers review
the results of the task analyses, in particular, Lists Number 2 in
Appendices 5 through 9, to ensure that the tasks considered to be the
most difficult to learn by LCAC crew are appropriately addressed in
LCAC training courses.
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APPENDIX 1.

OUTLINE OF KEY TOPICS INCLUDED IN
PROPOSED REVISIONS FOR LANDING CRAFT,

AIR CUSHION (LCAC) CREW MEDICAL STANDARDS (PERMANENT)

"(15 APR 92)
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OUTLINE OF KEY TOPICS INCLUDED IN
PROPOSED REVISIONS FOR LANDING CRAFT,

AIR CUSHION (LCAC) CREW MEDICAL STANDARDS (PERMANENT)
(15 APR 92)

I. Medical Entrance Examination Requirements for Class I LCAC Crew
Personnel

II Medical Entrance Examination Requirements for Class IA (Minimum
Distant Visual Acuity of 20/200 Correctable to 20/20 Each Eye).

Il. Medical Entrance Examination Requirements for Class II Personnel

IV. Revision of Existing Physical Examination Standards

V. Revision of Existing Medical Guidelines in Current SEAOPS

VI. Revision of Allowable Drug List For LCAC Crew Personnel

VII. Development of Mandatory Requirements for LCAC Crew Members
Who Have Been Medically Suspended From LCAC Duty
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APPENDIX 2.

OUTLINE OF KEY TOPICS INCLUDED IN
(PROPOSED) LANDING CRAFT AIR CUSHION (LCAC) CREW

CANDIDATE MEDICAL ENTRANCE EXAMINATION STANDARDS (9 JUN 92)
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OUTLINE OF KEY TOPICS INCLUDED IN
(PROPOSED) LANDING CRAFT AIR CUSHION (LCAC) CREW

CANDIDATE MEDICAL ENTRANCE EXAMINATION STANDARDS (9 JUN 92)

I. Medical Entrance Examination Requirements for LCAC Crew
Selection

11. Class I (Craftmaster, Engineer) LCAC Crew Candidate Physical

Examination and Standards

Ill. Class IA (Navigator) Candidate Physical Examination and Standards

IV. Class II (Loadmaster, Deck Mechanic) Candidate Physical
Examination and Standards

V. Revision of Existing Medical Guidelines in Current Seaops

VI. Revision of Allowable Drug List for LCAC Cr w Personnel

VII. Development of Mandatory Requirements for LCAC Crew Members
Who Have Been Medically Suspended From LCAC Duty

VIII. Revision of Existing Physical Examination Standards
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APPENDIX 3.

LANDING CRAFT AIR CUSHION (LCAC)

CREW MEDICAL STANDARDS (CHANGE 107)
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Article 15-71A Manual of the Medical Department

amination at a sufficiently equipped military medical facky
before acceptance into Phase I of the LCAC training pro-I5sa` 'Landing Craft gram. An SF-88 and SF-93 must be completed for all LCAC

Air Cushion crew physical examinatiao. Candidates will be designatedS~(LCAC)Cmre
MLCAC Cr e (1) Physically qualified (P0).Medical (2) Not physically qualified (NP0).

S tm ards- (3) NPO but waiver recommended.

(c) Cla II (Loadmaster, Deck Mechanic) Candl-
(1) Purpose. To select for LCAC crew duty only those in- dates. Candidates for Class II LCAC crew training must

diduals who are physically and mentally qualified for that meet current medical standards for transfer and sea duty fol-
duty and to exclude those who may become unfit because lowing the Enlisted Transfer Manual (ETM).
of preexisting physical or mental defect. (5) Clma I (Crafimaster, Engineer) LCAC Crew Can-

(2) General. LCAC crew personnel include all indiduals didate Physical Examination and Standards
who, in the performance of their duties, are required to make (a) General Examinaton. Except as modified by this
operational or training missions aboard LCAC or any other article, the basic physical examination and standards for ac-
U.S. Navy air cushion vehicle. LCAC crew personnel are di- ceptance as an LCAC crew candidate arethe same as those
vided into three classes: for enlistment.

(a) Class I. Crew personnel engaged in the actual (b) Additonal Standards. In addition to general an-
control of the LCAC. which includes the craft master and en- listment standards, presence or history of any of the follow-
gineer, as well as the student craft master and the student ing will be considered disqualifying for all LCAC duties,
engineer, unless waived by proper authority (see art. 15-71A(9)).

(b) Class lA. Crew personnel engaged in navigation of (1) Ears, Nose, and Throat (ENT)
the LCAC, but not responsible for actual control of the craft, (a) Seasonal allergic rhinitis requiring medication
to include the navigator and student navigator. or allergy immunotherapy for control.

(c) Class II. Crew personnel not engaged in the ac- (b) Recurrent attacks of vertigo (no waiver).
tual control of the LCAC, which includes load master, and (c) Chronic or recurrent otitis externa or media.
deck mechanic, as well as student load master, and student (2) Eyes. Any ophthalmoogi disorder that causes
deck mechanic. or that may progress to significantly degraded visual acuity.

(3) Scope of Examination. Class I and Class LA LCAC (3) Lungs and Chest Wall. Recurrent spontaneous
crew candidates must meet the standards in article 15- pneumothorex.
71A(5) and (6). Class II LCAC crew candidates must meet (4) Heart and Vascular
the standards in articles 15-71A (7). Conditions listed as dis- (a) History ot cardiac surgery.
qualifying (see art. 15-71A(5), (6), and (7)) may be waived. (b) Paroxysmal tachycardia or history thereof.
However, additional medical tests, consultations, etc. are (c) Ventricular tachycardia.
necessary in to confirm that no functional impairment is pres- (5) Adbominal Organs and Gastrointestinal
ent or likely to-occur (see art. 15-71A(9)). (GI) System

(4) Examination Requirements (a) Peptic ulcer, gastric ulcer, or history thereof.
(a) Class I (Craftmaater, Engineer) Candidates. All (b) Gastrointestinal hemorrhage or history

Class I LCAC crew candidates will undergo an entrance thereof.
physical examination at the designated LCAC medical exam- (c) Cholelithiasis.
ination center, the NAVAEROSPMEDINST (NAMI Code 26), (6) Endocrine and Metabolic Disordess. Hypo-
before acceptance into Phase I of the LCAC training pro- glycemia or history of any postprandial symptoms resem-
gram. An SF-88 and SF-93 must be completed for all LCAC bling those of postprandial syndrome (e.g., postprandial
crew physical examinations. Class I candidates require psy- tachycardia, sweating, fatigue, or change in mentation).
chomotor testing in addition to a physical examination. (7) Genitalia and Genitourinary (GU) System.
These psychomotor examinations will be performed in addi- Recurrent renal calculus or a single episode of renal calculus
tion to the entrance physical examination at NAMI (Code 26). with demonstrated structural abnormality or metabolic abnor-
Candidates will be designated either: mality unresponsive to dietary therapy. A renal stone/meta-

(1) Physically qualified (PQ). bolic workup must be performed if a history is given of a
(2) Not physically qualified (NPO). single prior episode of renal calculus with no other compli-
(3) NP0 but waiver recommended. casing factors.

(b) Class A (Navigator) Candidates. All Class IA
LCAC crew candidates will undergo an entrance physical ex-
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MedUcal E0amlations Article 15-71A

(8) ExtremIthe. Instability or restricted range of (b) Recurrent or chronic joint pain or swelling or
motion of the upper or lower extremities that could interfere diagnosed arthritis.
with normal operation of loot pedals or ability to function in (c) History of heat pyrexia (heat stroke), or doc-

the LCAC environrnent. umented predisposition to this condition (including disorders

(9) Sphle of sweat mechanism), or any history of malignant hyperther-
(a) Chronic or disabling back pain or history mia.

thereof. (c) ClarIicaton of Procedures and Standarde.
(b) Herniated nucleus pulposus (HNP) or history (1) General Fltnmeledlcatlom. A notation will

thereof. be recorded on the SF-88 and SF-93 for individuals receiving
(C) Scoliosis with greater than 30 degrees tho- medications on a regular basis or within 24 hours of the

racic or 20 degrees lumbar curvature. LCAC examination. In general, individuals requiring medica-

(10) Newue Disorder* tions or whose general fitness might affect their LCAC con-
(a) History of unexplained or recurrent syncope. trol proficiency shall not be found qualified for duty aboard
(b) History of convulsive seizures of any type the LCAC. Record in box 77 of the individual's SF-88 (e.g.,

(except single simple seizure associated with febrile illness NPQ-LCAC Duty).
before age 5). (2) Height and Weight All candidates will meet

(c) Narcolepsy or history thereof. acceptable body fat percentages as.,per OPNAVINST 6110.1
(d) Any complicated head injury as outlined in series. The maximum acceptable body fat percentages for

section III of this chapter. including history of posttraumatic males is 22 percent and for females is 30 percent.
unconscio of 24 hours or more in duration, posttrau- (3) Cardiovascular System. History or presence
matic amnesia, penetrating head injury. or impaired judge- of cardiac arrhythmia, heart murmur, or other evidence of
ment for 48 or more hours after injury. cardiac abnormality is cause for medical referral for clear-

(e) Encephalitis occurring 3 years or less prior to ance for LCAC duty.
examination, meningitis occurring within 1 year of examina- (4) Blood Pressure and Pulse Rate
tion, or either disease resulting in neurological sequelae or (a) Blood Pressure. Blood pressure is deter-
abnormal neurologic examination. mined first after the examinee has been supine for at least 5

(f) History of recurrent, incapacitating headache minutes and second after standing motionless for 3 minutes.
or facial pan or any headache associated with impairment of A persistent systolic blood pressure of 140 mm or more is
motor, sensory, visual, or other neurologic function disqualifying, and a persistent diastolic blood pressure of 90

(11) Psychiatric mm or more is disqualifying.
(a) Any history of psychosis, eating disorder, or (b) Pulse Rate. Pulse rate is determined first

AXIS II disorder of the DSM4IIR must be disqualifying (no after the examinee has been recumbent at least 5 minutes
waivers). and second after standing motionless for 3 minutes (both

(b) Other major AXIS I disorders including determinations to coincide with the measurement of blood
mood, anxiety, and somatoform disorders must be consid- pressure). An ECG must be obtained in the presence of a
ered disqualifying but waiverable if the individual has been relevant history, arrhythmia, or pulse of less than 50 or
symptom free without treatment for at least 1 year. greater than 110. Resting pulse shall not persistently exceed

(c) Alcohol or drug abuse - disqualifying. Upon 100; standing pulse shall not exceed 110.
"satisfactory completion of accepted substance abuse pro- (5) Electrocardiogram (ECG). All candidates
gram and total compliance, with aftercare program, a waiver must have a 12-lead standard ECG performed at the time of
may be considered providIng 1 year has elapsed post treat- their entrance physical examination. The baseline ECG must
ment. Continuation of a waiver would be contingent upon be marked Not To Be Removed From Health Record and
continued compliance with aftercare program as well as total must be retained in the individual's health record until that re-
abstinence. cord is permanently closed. Each baseline ECG, or copy

(0) Any evidence of anticipated poor adaptabil- thereof, shall bear adequate identification data including the
ity to LCAC duty conditions (claustrophobia, questionable individual's full name, grade or rate, social security number.
judgement or affect, or poor stress coping skils) is consid- and designator.
ered disqualifying and requires a psychiatric consultation to (6) Teeth
consider waiver. (a) Dental Class 1 and Class 2 are considered

(12) Systemic Disease and Miscellaneous Con- as qualifying.
d/tkons. (b) If a candidate is dental Class 3 due only to

(a) Motion sickness, severe or incapacitating, or periodontal status not requiring surgery, the candidate will
history thereof, be accepted as qualified after obtaining a dental waiver.
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Article 15-71A Manual of the Medical Depment

(7) Ariaaon. Candidates must speak clearly diopters is disqualifying (any vertical phona greater than 1.0
and distinctly without accent or impediment of speech that prism diopters should receive an ophthalnologic consulta-
would interfere with radio conversation. Use the Read Aoud tion).
Test in art. 15-23 for this determination. (15) Inspectlon of the Eyes. Follow at. 15-65(7).

(8) Mentni Health Review. A mental health review The examination must include a lundoscopic examination.
covering the psychiatric items in rt. 15-71A(5)(b)(11) and Any pathological condition that might become worse or iter-
any other pertinent personal history items must be con- fere with the proper functioning of the eyes under fatigue or
ducted by the medical officer responsible for that LCAC operating conditions shall disqualify the candidate,
candidates physical examination. A psychiatric referral is not (16) Cotor Vision. Class I crew personnel must
required to obtain this history. This general mental health re- pass the Farnsworth Lantern Test.
view will determine the individual's basic stability, motivation, (17) Night Vision. Any indication or history of night
and capacity to maintain acceptable performance under the biAndness disqualifies the candidate due to the imrporance
special stresses encountered during LCAC operation. of night vision to LCAC operations.

(9) Neuroiogkol Examlnation. A careful and (18) Field of Vision. Normal fields should be full to
complete neurological examination must be made. Any neu- confrontation, see art. 15-40. Any visual field defect should
robogic defect which may interfere with LCAC duty requires a receive ophthalmologic referral to rule out underlying pathol-
neurology consultation. ogy

(10) Distant Visual Aculty. For the entrance physi- (19) Inftrocular Tension Schiotz, noncontact
cal examination, determine visual acuity by using a 20-foot ("air puff"). or applanation tonometry must be used to mea-
eye lane with standard Goodlite letters. The Armed Forces sure intraocular tension. Tonometric readings consistently
Vision Tester (AFVT) is an alternate acceptable method. If above 20 mm Hg Schiotz in either eye. or a difference of 5
corrective lenses are necessary for LCAC duty, the LCAC mm Hg Schiotz between the two eyes, should receive an
crew personnel must be issued the approved lens-hardened ophthalmologic referral for further evaluation. This condition
eye glasses for proper interface with operational headgear is disqualifying until ophthalmologic evaluation has been
(i.e., aviation frames). A spare pair of corrective lenses must completed. Subsequent medical clearance is based on said
be carried at all times during operations. For Class I person- ophthalmologic evaluation.
nel, fmin distant visual acuity must be no less than (20) Ears. Follow article 15-39(1). General enlist-
20/100 uncorrected each eye and correctable to 20/20 each ment standards in article 15-39 are accepted as candidate
eye. If correction is necessary for LCAC personnel, corrective standards, with the exception of audiometric standards. Any
lenses must be worn at all times during LCAC operation. disqualifying acute ear disease or disorder by those stan-

(11) Now Visual Acuity. The AFVT or the near vi- dards disqualifies the candidate.
son testing card must be used to test near vision. A mini- (21) Hearing Tests. An audiogram is required for
mum near vision acuity of 20/200 in each eye, correctable to all LCAC Class I candidates. An audiogram will also be per-
20120, is acceptable. If correction is necessary, corrective formed within 90 days of reporting to the assigned assault
lenses must be worn at all times during LCAC operations. craft unit, and annually thereafter. Audiornetric loss in excess

(12) Retraction. Refraction of the eyes must be re- of the following limits for each frequency disqualifies the can-
quied on the initial candidate screening examination if the didate.
candidate requires corrective lenses to meet the visual acuity
standards. For Class I personnel, acceptable limits are Maximum Hearing Loss (ANSI 1969)

+5.50 in any meridian. The difference in the refractive errors , , ,
in any meridian of the two eyes (anisometropia) may not ex- Freq (Hz) Better Ear (dB) WOrse Ear (dB)
ceed 3.50. Cylinder correction may not exceed 3.00. 500 35 35

(13) Depth Perception. This test should be per- 1000 30 50
formed using a Verhoeff stereopter. Pass-Fail standards per 2000 30 50
art. 15-65 (7) must be folowed. Normal depth perception is (22) Equibrium. Use the self-balancing test
acceptable (aided or unaided). If visual correction is neces- (SBT). The examinee stands erect, without shoes, with heels
say for normal depth perception, corrective lenses must be and lar toes touching. The examinee then flexes one knee
wornat all times during LCAC operation. t a(14)aatime duringo Balan .Theverticalandto a right angle, closes the eyes, then attempts to maintainpho 4) m aybeteted withhe. Thooetertical o d w thera Athis position for 15 seconds. The results of the test are re-phad ma be estd wih te phromter r wth te AVT. corded as "steady." "fairly steady." "unsteady," or 'failed.-
Any lateral phoria greater than 10 prism diopters is disquali- corded as s test far stead tor "fale
"fying (greater than 6 prism dcopters requires an ophthamo- Inability to pass this test for satisfactory equiibdum disquali-
logic consultation). Any vertical phoria greater than 1.5 prism
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Medleal Ezamlaaons Arade 15-713

(6) Cias U (Navigator) Candidate Physical xam- (b) Clas U A i LCAC Crew Camdidafes. Forward
iation ard Standards medical waiver requests for Class LA and Class II crew candli-

(a) General Exami*tfon Except as modified by dates to PERS-409C via the TYCOM medical officer A copy
this article, the basic physical examination and basic physi- of Class IA and Class II approved waivers must be sent from
cal standards for acceptance as an LCAC crew candidate PERS-409C to NAMI (Code 26) for archival purposes.
are the same as those prescribed for enlistment. (c) Medlcally-suspurnWd LCAC Crew Persorn.

(b) Additional Sandad for Class U4 person- 5orward medical waiver requests for LCAC crew personnel
fIeL The additional physical standards required for Class I who are medically suspended to the TYCOM medical officer
personnel are also required for Class LA. The following ex- via the chain of command. The TYCOM medical officer must
ceptions apply: evaluate and approve medical waiver requests for desig-

(1) As stated in article 15-71A(4)(b). the en- nated LCAC crew personnel (as opposed to LCAC crew
trance physical examinations for Class LA personnel may be candidates). A copy of the TYCOM medical officer's final de-
performed at any sufficiently equipped and staffed military cision, either an approval or disapproval, concerning the
medical facility, and are not limited to designated LCAC waiver request will be forwarded to NAMI (Code 26) for ar-
medica examination centers. chival purposes.

(2) Psychomotor testing is not required for Class LA (10) Periodic Physical Examinations
crew candidates. (a) All LCAC Class I and Class LA crew personnel will

(3) Distant Visual Acuity: Minimal uncorrected dis- undergo a complete physical examination (using SF 88 and
tant visual acuity for Class LA personnel must be no less than SF 93) within 30 days of the anniversary of their birth at ages
20Y200 each eye, correctable to 20/20. If correction is neces- 21,2 4, 27, 30, 33, 36, and 39 and annually thereafter.
sary, corrective lenses must be worn at all times during (b) All LCAC Class II personnel will undergo a corn-
LCAC operations. plete physical examination within 30 days of the anniversary

(7) Class 11 (Loadmaster, Deck Mechanic) Candidate of their birth every 5 years.
Physical Examination and Standards. The basic physical (11) Reporting Attrition of LCAC Crew PersonneL
examination standards for enlistment are acceptable for Critical to the evolution of the LCAC crew evaluation process
Class II LCAC crew candidates. However, each LCAC crew is the development of accurate personnel data bases, in
candidate must have a current (within 5 years) physical ex- particular, attrition of LCAC crew personnel. Therefore, all
amination on record and the candidate must meet the physi- such atttitions, medical and nonmedical, are to be reported
cal requirements for general duty. The presence or history of to NAMI (Code 26) for archival purposes.
any medical problems will be considered disqualifying for
Class II LCAC duties, unless waived by proper authority (see
art. 15-71A(9)).

(8) Development of Mandatory Requirements for
LCAC Crew Members Who Have Been Medically Sus- 15 m7 iBpm d 15.7 C C xplosives
pended From LCAC Duty 1 - 1

(a) There are currently no standards regarding LCAC land1ers and
crew members medically suspended for an extended period Explosives
from LCAC operations to (1) declare them NPO from LCAC Vehicle
duty or (2) to make it mandatory for that member to request
a medica waiver for the condition causing prior suspension. Operators

(b) Recommend setting 30 days as a time limit for lim-
ited or medically restricted duty after which the crew member (1) Purpose. Medical examinations of explosives han-
must be evaluated by a medical officer to determine whether dlers and explosives vehicle operators are conducted to en-
that individual is NPO for LCAC duty, should be recom- sure civilian employees and active duty personnel who
mended for a medical waiver (see art. 15-71A(9)), or should operate vehicles or machinery or handle explosives are
undergo a medical board, physically qualified.

(9) Medical Walver Requests (2) Responsibilities

(a) Class I LCAC Crew Candidates. Forward medi- Individuals assigned to duties as operators of vehicles
cal waiver requests for Class I crew candidates to the Bureau which transport explosives are responsible to report to their
of Naval Personnel (PERS-409C) from the Naval Aerospace supetvisor or Medical Department personnel an physical
Medical Institute (NAMI. Code 26). A copy of all approved condition which may pose a health or safety hazard to one-
waivers must be sent from PERS-409C to NAMI (Code 26) self, coworkers, or degrades the safety of the work place.
for archval purposes. Supervisors. Personnel assigned as supervisors of explo-

sives handlers and drivers are responsible to direct employ-
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LCAC Craftmaster Tasks
DiffkcuI4y to Learn

APPENDIX 4.

ABILITY CARDS
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LCAC Craftmaster Tasks
Diffculy to Loarn

Category 1

MORE IMPORTANT

The skills and abilities in this
category are exceptionally
Important to the successful

performance of my job.

Category 2

IMPORTANT

The skills and abilities In this
category are Important to

the successful performance
of my job.

Category 3

LESS IMPORTANT

The skills and abilities in this
category are less Important to
the successful performance

of my job.

LCAC ABILITY SURVEY
COVER CARD

Name:
Crew Position: (Check one, please)
o Craftmaster
o Engineer
O Navigator
0 Loadmaster
O Deck Mechanic

Experience as LCAC Crew:
Years, Months

95



LCAC Craftmaster Tasks
DIfiAu*ly to Learn

Spatial Orientation: Reaction Time: Control Precision:

The ability to maintain The speed with which a single The ability to make
orientation with motor response can be made fine adjustments to a

respect to objects, following the onset of a knob or dial.
when you or the objects single stimulus.

are moving.

Arm-Hand Manual Dexterity: Finger Dexterity:
Steadiness:

The ability to make skillful, The ability to make skillful,
The ability to make coordinated movements of a hand coordinated movements of

precise, steady together with its arm--may involve the fingers--may involve
arm-hand positioning equipment, but not equipment, but not

movements, equipment controls. equipment controls.

Speed of Umb
Movement: Strength: Stamina:

The speed with which The amount of muscular The ability to maintain
movements of the arms force that can be exerted. physical activity over
or legs can be made;
the speed with which prolonged periods of
the movement can be time.
carried out after it has

been initiated.

Near Vision: Far Vision: Night Vision:

The ability to see close The ability to see distant The ability to see under
environmental surroundings. environmental surroundings. low light conditions.
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LCAC Craftmaster Tasks
Difficuly to Learn

Depth Perception:

Color Discrimination: Peripheral Vision: The ability to

The ability to match or The ability to perceive objects distinguish which of

discriminate between or movement towards the several objects is
colors. edges of the visual field. nearer or more

distant, or to judge

the distance to an
object.

Oral Written Comprehension: Oral Expression:
Comprehension:

The ability to understand written The ability to speak English
The ability to sentences and paragraphs. words or sentences so

understand spoken others will understand.English words or
sentences.

Math Reasoning:

Written Expression: Memorization: The ability to
understand and

The ability to write The ability to remember organize a problem

English words or information, such as and then to select a

sentences so others words, numbers, mathematical method

will understand. pictures, and procedures. or formula to solve

the problem.

Problem Solving:

Teamwork: 
Assertiveness:

The ability to perceive
The ability to work with The ability to bring a small details and

others as part of a team, to problem or Important "size-up" situations
anticipate what others want Information to the attention quickly and accurately,
or need, and to cooperate. of another crew member then respond with an

in a timely fashion, appropriate course of
action.
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LCAC Craftmaster Tasks

APPENDIX 5.

LCAC CRAFTMASTER TASKS
RANKED IN DESCENDING ORDER OF

1) OVERALL CRITICALITY
2) DIFFICULTY TO LEARN
3) IMPORTANCE TO MISSION SUCCESS
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ICAC Craftmaster Tasks
Overal CritiAlfty

CRAFTMASTER TASK LIST 1:

LCAC CRAFTMASTER OPERATIONAL TASKS
IN DESCENDING ORDER OF

OVERALL CRITICALITY

Order
1. Perform well deo& entry with support ship at anchor.

2. Performn well deck ent" with support ship underway.

3. Operate craft in high winds over land In daylight.

4. Operate craft in heavy weather, over water, In daylight, In water with sea state of 4 or greater.

5. Traverse slopes (small Nis and sand ckies), craft in manevrm ng mode.

6. Operate craft at night. using night vision sequmenet.

7. Transition land-o-water into 4-8 feet of surf.

8. Perform low speed water-to-land transtion In smooth water and obstacles on beach.

9. Respond and direct cre response to general craft lire.

10. Tow anothercraft.

11. Perform water-to-land transition through surf.

12. Operate craft In low visibiity, craft in nomrma operational mode, visibiiy appromdmately 1,000 yards.

13. Respond and direct crew response to a craft deck cargo fire.

14. Respond to lire in uWlbay.

15. Operate craft while being towed.

16. Make other (i.e., non-navigation) operational decisions, indlependlently, to deviate from the
established plan or proceckires, based on conditons and available iriomnution.

17. Perlormn uM~ underw-ay.

18. Respond to loss ofrmainengine.

19. Direct recovery action for audible alarm and fie lights for main engine conmpatrnrmt.

20. Respond toIlossofN200rtmol.

21. Direct reovraion forlossof N2ontrol.

22. Respond and dirct cre response to a cofsion.

23. Malc navigation dedelorm, independeftly to deviate from fth establshed plan or proocckres,
besed on condtions and availsile information.
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LCAC Crlmgsr Ta"l

24. Abandon craft craft sinking Or Ire OWt Of Conronl.

25. Performn Igr" translation On a Slope. Craft In riw*suvuin mode 'On fig beach-.
26. Respond to atl alarm arid fire "~ for APU cOnffVaitrnr

27. Respond to audible alarm and Ilre, 111IS for rran engine WorMt"Wt.

28. Backc crat down sdope, craft in cruise mode, on sdope with bow upilope.

29. Respon lo loss of main engine Wue pressur.

30. Position cralt for badIrig batjnoc , craft In mneuvering mode.

31. Direct recovery action for loss of a main engine, affected engine secure.

32. Direct recovery action for aidoble alarm and bre ligts for APU oonartmert

33. Direct recovery action for los of main engine RWe presstirec

34. Lift-off and hover ovr land.

35. Perform Nog speed wat erD-tId transition In simoth waWe and on cdear beach.

36. Direct recovery action for loss of m1.
37. Respond to loss of 1111

38. PAiM differentilal pmop plitch, rudders, and bow fthusters to perform a well deck departure.

39. PerOWm laeraltrarulaion hIna hover.

40. Transition ove huW at cr IticW depth, water depth 8-20 feet.

41. Respond to loss of prop~rp�pelm er conrimi.

42. Male gio-gpo dcisionbae on m~ission plm and othe avaialsle Iriomation

43. Maintain heading oonrol over hump speed.

44.Direct recover action for los of popeller/pife Conto~l.

45. Direct recovery action for post shutdown fIre In main engine/AP3U.

46. Respond and cirec crew response to man Overboard.

47. Coordinate operational actions with other crew.

48. Respond to open blow." doors

49. Cwdooruae and u1pervie conctuc of preventive maintenance tasks by cre.

50. Respond to tinmrnisslon hIig W~te oil teriralture.

51. Respond I*APUhlighEGT.

52. Dkrec recovey action forAPU high EGT.
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LCAC COlmrnsew Task

53. Exece 'On transrlion, underway.

54. Coordroe and aipenvse condid of preverve rmarnenanos tasks by non-crew persounel.

55. Respond to rnisson bN UN Ol prMeMse.

56. Respond oto APU engine surge/"a.

57. Respond to a poa shutdown #re In main ern/AnAPU.

58. Direct recovery action for APU engine sugefta.

59. Operate crta over ice.

60. Perfmn ice breaking operations.

61. Translion Wdbvaer ino smooth water, at crest d beach.

62. Respond to main engine low Wube oil pressure.

63. Respond to main engine high bibe oil ternerawre.

64. Respond to main engine COMPT OVERTEMP alarm.

65. Direct recovery action for tranenisslon and propeler kte system low ol reservoir.

66. Respond or main engine high EGT

67. Pe•orm an gengcy slop, over land.

68. Dkrect recovery action for main engne low hube oi pressu.

69. Respond to APJ high lube oil temperature.

70. Direct recovery acdon for ramniul low ne ci pressure.

71. DIret ret mvy acmn for vansrnisson high k"e dl teropeatue.

72. Direct recovery action for APU low lIbe oil pressre.

73. Respond Io main engine COMPT HOT alarm.

74. Respond to APU COMPT HOT alarm.

75. Direct removery action for main engine high libe dil teneracuam.

76. Direct recovery action for an open blow-In door.

77. DWetrecovey acton for los of bow tus cotroL

78. Respond to APLJ low Wube oil pressure.

79. Direct recovery aclon f main engne COMPT HOT alam

80. DIreW tecovery action for main engine COMPT OVERTEMP alarm.

81. Respond to main engine suge/staN.
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LCAC Crallmmtsr Tasks

82. DirectmooveryaclonforlbssofAPU.

83. DirO recovery acton for APU high W*,e oil terpereture.

84. A4jl difenriuf prop pich, tudders, and bow thrusters to perfon a departure from land.

85. Respond to loss d bow binuster onro.

86. Recoverfromtannerisuson and propeller uN systems low resenodr.

87. Direct mevewy acion for main engine high EGT.

88. DIred recovery action for stack ire In main ergne/APU, stac* re eIngulshed.

89. Dired jctleon of cago.

90. Direct recovery action for APU COMPT HOT alarm.

91. Direct recovery action for main enine surgesall.

92. Respond to a chip li indication.

93. Respond to stack fire In main engineIAPU.

94. Pefomn an emergency stop, over water.

95. Direct recovery action for APU fuel pressure.

96. Direct recovery action for APU COMPT OVERTEMP alarm.

97. Maneuver craft to moor to a ship ao anchor.

98. Respond to APU COMPT OVERTEMP alarm.

99. Respond to plw4n, craft over hump.

100. Depat shp mooring.

101. Request and receive ilornudion from engineer regardng stabus of engineedng systems.

102. Request and receive Iriormalton frm navigaltr regarding navigion issues.

103. Respond to loss of ndder cotroL

104. Respondto lossod APU fuel pressure.

105. Dired recovery acton for a cipW indcion.

106. Estalish and mairtain elecroori O nlTivicalons, using head sets and microphones.

107. Respond to damage to skirt system keel bag.

108. Recover from plow4n.

109. Direct crew persomenl, veduy, to conucZkt specklr tasks.

110. Insped stsabomd• nmlccan.
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111. Directrecovy aclontorlossof nJcKdoerorol.

112. Depart anc age.

113. Respond to loss of APU.

114. Adut differeral prp pitch, rudders, and bow thtsters lo pedorn a huxfme departure.

115. Inspect fuel bay port aft (2-15-20).

116. Inspect fuel bay starboaad aft (2-15-10).

117. Monhio/assist engineer with main engine start, with craft powered up and APUs on ine.

118. Inspect fuel bay poit fomad (2-4-20).

119. Inspect fuel bay staftoard forward (2-4-10).

120. Malntain heading control under humrp speed.

121. Supervse or moritor crew personnel In the pedormance of their work

122. Review maintenance documents and logs.

123. Councl crew personnel regardng task pedoinwace.

124. Dmct removery acion for loss of AMS.

125. Pedoxu normal stop over land, cralt in miisuvedng mode.

126. Respond to loss of generator.

127. pnM recry from loss of radar.

128. Coordinate crew pefdnunc of al chedlsts.

129. Respond to loss of AMS.

130. DkW recovery acion for Ios of genermior.

131. Inspect fuelquipment ompaMir staboard

132. Receive mssion plan from navigator and irtepr Iftflaon.

133. Lft-off and hover over water.

134. Request and receive irlomalion from engineer or navigator regarding visibity (e.g., other craft,
surf, beach, Wts, etc.).

135. Request and receive ntmnalon from dedc mecharic regwfdn stabus of cargo, mecharical
syse , or deck operations.

136. DIr remery acion for loss of a biMsblm AUreNWr (T/R).

137. Corunmuicale wilh personnel aboard other platfoms or ashore.

138. Inspect fuel equiprmet =corneat podl (2-17-40).
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Oaommcaykt

139. Reeponilrclw reaovey from Ioss os DCU.

140. Dimct/requeat non-crwr personnel to conduct spedic tasks

141. Reepoldtoloss of dtM.IW fl (T/R).

142. R!ori reovery from loss of nlemal craft cotivm icalons.

143. Opeeat craft equoped with cM weather Mt.

144. Dirc general prernson pW rf process.

145. Request and receive kfilt.aon from bwdnasle regardn port-side biity (e.%, other crat,
sudf, beach, Wfs, w..)

146. Comeoff asion (oaded).

147. Mornouassat ergineer with power-up s1lch In1dalizalon.

148. Inspect port sidefrhum lSfant .

149. Irhpect staboard side frame 15dfwtM.

15O. Inhpec starboard supersclursOl leel.

151. Mo&luslgst euilneer with main enrne shuidown, craft off cushion.

152. Reepond A recovery from loss of GPS.

153. Transion over huryp n shalow water, water depth 1-7 feeL

154. kepet ber deck spmaces.

155. Manmver crait to moor lo a pier.

156. Dirdcreluelig of crafL

157. Revie wrwIten reports and data summam prepared by crew peooNme and others.

158. Prepare written reports, evalUaliom, and bdefngs.

159. Report equipmern camualies to marntenaine cotl. M

160. Manuer craft to achor craft

161. Perorm wal-ariund iumpecdon of craL

162. Perlorm wak-aiunid inpeclon of crat

163. Request and receive k*rumlon from boacafter regauding stabus of caro, meharica syserm,
ordeck operaons

164. Tranllon over hump In deep water, water depth greater than 20 fee.

165. kupectfte starboard supeutnuckr.

166. iripectthe port u mmuer oue.
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167. Reopodfdud recovery from loss of AHRU.

168. Maneuver crt to moor to a buoy.

169. R91 orcIed recovefy from loss of ANNRC-43 tnsceiver.

170. Peq tolo bss of conunicalkorms.

171. Coundll crew personnel regaudng personal isue.

172. lnspect cargo dedc.

173. kMoulblmist engineer wilh APU sh*admvn with power avabale.

174. Pedom nounal stop over water.

175. Respori/drect recovery from lss of HSVL

176. Inspect port supersiclr 01 level.

177. MordhoeAssl enmer with APU shuWDwn with power not avable.

178. Responddi recovery from loss of ANNRC-182/182A Iransceiver.

179. Mornlo/assist engineer with APU stlut w•ih battedes.

180. RWec recovery from lose of ANNRC-92 transoeiver.

181. Monuor/assig engineer with craft power dDMn, wlh APUs shutuown.

182. Come of cushion (1t).

183. MonlWlssia t engier with APU slart with power availWe.

184. Inpect extedorhu.

185. Operate craft In hutome mode.

186. Mordodassist engineer with applicon of external power.

187. Irsped kwe-huxdng stations.

188. Come olt cushion over water, craft stopped and In how.

189. Come to low, cushion over water, craft stopped and In hover.

190. Insped port passenger oom•a'Tm
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CRAFTMASTER TASK LIST 2:

LCAC CRAFTMASTER OPERATIONAL TASKS
IN DESCENDING ORDER OF

DIFFICULTY TO LEARN
Rank
Order

1. Operate craft in heavy weather, over water, in daylight, in water with sea state of 4 or greater.

2. Perorn wel deck entry with smLppo ship at anchor.

3. Operate craft In high winds over land In daylight.

4. Perormr wel deck entry with support ship undrway.

5. Traverse slopes (sinai hils and sand dines), craft in maneuvering mode.

6. Tow another craft.

7. Operate craft at right, using right vision equpnmet.

8. Transition land-to-water irno 4-8 feet of surf.

9. Operate craft while being towed.

10. Perlomr low speed waer-o-land transition In smooth water and obstades on beach.

11. PerformOf ur nderway.

12. Peforn lateral translation on a slope, craft In rmneuverng mode on flat beach.

13. Peform watero-landr transition through surf.

14. Pefom lateral ranslation in a hover.

15. Back craft down slope, craft in caise mfode, on slope with bow up-slope,

16. Operate cralt in brw visibiity, craft in normial operatlional mode, visibily apprrm~ately 1,000 y-ads

17. Respond to lss od N2 cool.

18. Abandon cralt, craft sinkng or fire out o cotrol

19. Transitio over hump at critical depth, water depth 8-20 feet.

20. Execule lateral translalon, underway.

21. Respond to loss of main engine.

22. Direct movery acton for loss of N2 oorrol.

23. Adjst differential prop pitch, njdders, and bow thnisters to permorn a wel deck departure.

24. Make g~bo-go decision based on rnisslon plan and olher avadable Wronation
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DdWdy to Lwn

25. Ulft-ol and hover over lknd.

26. Respond and drect crew response to general crat fire.

27. Maneuver craft to moor to a stip at anchor.

28. Died recovery action for loss of inel engine fuel pressured

29. Operate cralt over Ice.

30. Petform Ice breakdng opieations.

31. Transition md-wa io smooth water, at crest of beach.

32. Position craft for boadingAunloadng, cralt in maneuvering mode.

33. MIake other (i.e., non-navigation) operational decisions, independerly, to deviate from the
establshed plan or procedures, based on conditions and avable rionamaion

34. Respond and dmct crew response to a coision.

35. Pedorm high speed waer-to-aind tranition in smooth water and on dear beach.

36. Respond and dired crew response to a craft deck cargo Oire.

37. Respond to fire in fuel bay.

38. Respond to loss of main engine fuel pressure.

39. Depat shi mooring.

40. Maintain hexing oontrol under hump speed

41. Mainlain heading conltol over hump speed.

42. Direct recovery action for loss of a main engine, affected engine secured

43. Mouior/assist engineer with main engine start, with craft powered up and APUs on Ine.

44. PA4st dlferenlial prop pitch, nidders, and bow thrusters to perbTn a departure from land

45. Make navgation decisions, Independently, to deviate from the estashed p1dn or procedures,
based on coixitions and avaible inlormation.

46. Direm covery acion for loss of tL

47. Direct reovery action for audble alarm and ire lgits for main engine conmpatment.

48. Coodinate and &jes e oonduct of preventive maritenance tasks by non-crew personnel.

49. Direct recovery action for main engine low Wube oil pressure.

5O. Respond to loss of piopenope per loored.

51. Maneuver craft to moorto a pier.

52. Dlrec reovery aclon for loss of popelleorVope e oowoL
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53. Respond to a alarm and Ire ights for APU compaimht

54. Dirct recovery action for poa ftdfm re In main engir/APU.

55. Respond ard direct crew response to man overtoad.

56. Direrecovery aclon frotrab nissIon high ube cl tenWipature.

57. Dlrec recovery aclon for APU high EGT.

58. DlW recovery aclon for adx~t alam and Ire Wfts for APU conparbnert

59. Respond to main engne surgeMaR.

60. Dretieison of cagu.

61. RespondtoAPUhlgh EGT.

62. Depart anchorage.

63. Respond to mnan engne high lube oi termeraue.

64. Drect recovery action for Irwmislon lw Wbe oi pressumre.

65. Direc recovery acdon for APU engine surge/stat.

66. DirWe recovery action for main engne high lWbe oll temperaure.

67. Respond to IrarnrTisslon b uIbe oil pressure.

68. Respond to transmisson high tube oil tenmpemire.

69. Dir recovery aclion for loss of bow thnuer controL

70. Respondto bssof IEL

71. Respond to APU engine surge/sta.

72. Direct recovery aclon for rnain engine surge/sta.

73. Direct recovery acdon for main engine high EGT.

74. Respond to maln engine low Wube oi pressure.

75. Dkeca reowvery acion for loss of APU.

76. Respond to audI alarm and ire 11"s for main engine comparlmeM

77. Respond to a post swudwn Ire In main enne/APU.

78. Ad)ust differental prop pftch, nrders, and bow thrusters to perform a hunome departure.

79. CoorIrne and apervise conduct of pmverive malrenanos tasks by cmw.

80. Respond to main engine high EGT

81. Direct recovery aclon for APU low lue all pressure.
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82. Direct recovery action for APU high lube oil temperature.

83. Direct recovery action for an open blow-in door.

84. Direct recovery action for loss of rudder control.

85. Direct recovery action for transmission and propeller lube system low oil reservoir.

86. Respond to APU high lube oH temperature.

87. Respond to open blow-in doors.

88. Respond to main engine COMPT OVERTEMP alarm.

89. Coordinate operational actions with other crew.

90. Monitor/assist engineer with power-up switch initialization.

91. Respond to APU low lube oil pressure.

92. Direct recovery action for main engine COMPT OVERTEMP alarm.

93. Monitor/assist engineer with main engine shutdown, craft off cushion.

94. Respond to loss of bow thruster control.

95. Recover from transmission and propeller lube systems low reservoir.

96. Direct recovery action for APU fuel pressure.

97. Direct recovery action for main engine COMPT HOT alarm.

98. Direct recovery action for APU COMPT HOT alarm.

99. Direct recovery action for APU COMPT OVERTEMP alarm.

100. Maneuver craft to moor to a buoy.

101. Respond to loss of rudder control.

102. Respond to plow-In, craft over hump.

103. Lift-off and hover over water.

104. Prepare written reports, evaluations, and briefings.

105. Direct recovery action for a chip light Indication.

106. Direct recovery action for loss of a transformer/rectiler (T/R).

107. Inspect starboard control cabin.

108. Request and receive Information from engineer regarding status of engineering systems.

109. Respond to damage to skirt system keel bag.

110. Respond to loss of APU fuel pressure.
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111. Respond to APU COMPT HOT alahm.

112. Reovertom mplow-

113. TranOlton over hurp In shaow water, water deap 1-7 feeL

114. Review wdten reports and data sumrrwles prepared by crew personnel and othem.

115. Estalish and maktin elec nmic Conunicalons. using head sets and microphones.

116. Respond to a cdip igtnkallon

117. Respond to maln engine COMPT HOT alarm.

118. Respond to APU COMPT OVERTEMP alarm.

119. Direct reoovery ation for stack ke In main engnAPU, stack Ire exLWs .

120. Perform normal stop over land, craft in maneuvering mode.

121. Diret general premlssiDn planing pmcess.

122. Maneuver crat ID acor craft

123. Respond to loss ofAPU.

124. Respond to loss of b (T/R).

125. Respond to stack fire in main engine/APU.

126. Diretreequest non-crew personnel to condut spedic tasks.

127. Supervse or monitor crew personnel in ft peftmance of their wodc.

128. Pedorm an emergency stop, over land.

129. Mordtorasslst engineer with APU shidLim with power available.

130. Moritorlassist engineer with APU shutdown with power not availale.

131. Di recovery acton for loss of gneraor.

132. Dkd reoovery acon fo loss of AMS.

133. Respond to loss of generator.

134. ResponcM red rere from loss of radar.

135. Transition over hump in deep water, water depth greater than 20 feeL

136. Direct crew persomel, verbally, to oonduoc specic tasks.

137. Review malnlenance documents and logs.

138. Come offoshon (loaded).

139. Request and receive Ilorrmallon from nevgalor regangl navigalion Issues,
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140. R"Men~ggd eceive k*m~on *om dlock mecwic mgsdrng dam of cagop, mecharical
syseem, or det* cpmaiouu

141. Respondto loessofAMS.

142. Repnde*recomery from loss of GPS.

143. MWOrirUiM ar~ftrwith APU gut wih baleft.

144. RepniIe1recovery from loss of DCU.

145. O~peraft craft oqped with cold weathe ML

146. C~oordnide crew poerfomwo of all checkli

147. M~odleutM onerg wwth APU sMatwth poweraveie.

148. Inhpect AM bay port aft (2-15-20).

149. hIspecltuelbay starboard aft (2-15-10).

150. Inspect below deck spaces.

151. Moqnlr/sulM erineer with craft power dmwn, with APtJB; shuUown.

152. Inspect f*e bay port forward (2-4-20).

153. Inspect fuel bay staboad forwad (2-4-10).

154. Report equoment COISsuile to rnsirtenarios, control.

155. Perform an emergency siop ove water.

156. Receive ryjssion plan from navigaor anid Itepret Irlomalon.

157. Repn'letrecovery from loss of HSVL

158. Respond~hi rmoovery from loss of AHRUK.

159. Inspect fue s4Jpmer conartrment starboard.

160. Inspect fuel equipnient coff~W arirertd (2-1740).

161. Council crew personniel regacirg task perornmu'ce.

162. Inspect starboard sertuweA1 lelvel.

163. Reepoc1dIrci reovery frm lss ofktmalcraft corrmuýrdcln 9

164. Peftom norrnslsop over walsr

165. Operate "rf In hul~memode

16N. Council crw pewrsonn regdrig personal lesuies.

167. Inspect poit side fran" lS~artaI.
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168. Irspedc slatboaid side frame 15I Satat

169. Cormmrmcie wi persoue! aoad ogr plfoxms or ashore.

170. Remnr recove m traIn o ANNRC-92 traorceew.

171. Morilorasusu engineer with apcionc external power.

172. Inspect the staboard superstructe.

173. D[uicreutikxg of rait.

174. Request and receive kiormlion trom engineer or namgior regaering visilbty (e.g., other craft,
surf, beach, Ights, 9c.).

175. Ispect the ports sersMAure.

176. RepondQeo recovery tro tmoss ot ANVRC-43 transcver.

177. Respond lobeso oonwrurkcato)s.

178. Request and recei incOmiaon ftrn bacdnaste regawdng port-side visidiily (e.g., other as,
surf, beach, Ighs, eW.).

179. Crne offccshlon (igf ).

180. Request and receive ionmiaon trom badmaster regarding stals o cargo, meawical systenms,
orded operations.

181. Respond~drect recovery from koss of ANNRC-182M182A transceiver.

182. Inspect port sx emM re 01 level

183. Pednmn wak.,amund Inspectik n fC of ca

184. Pefom wak-sud hmpedctlon of craft.

185. Inspect exielo huM.

186. Come to low cushion over water, crAt stopped and in hover.

187. lnsped cargo dedc

188. Come off cushion over water, craft slopped and In hover.

189. Inspect ine-hanlrlg stations.

190. Inspect port passenger com•aneM
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CRAFTMASTER TASK LIST 3:

LCAC CRAFTUASTER OPERATIONAL TASKS
IN DESCENDING ORDER OF

IMPORTANCE
Rark
Order

1. Respond ID auibles alarm and Ire Ughts for main engine oonpubneriL

* 2. Respond and cdrect crm response to general craft fire.

3. Respond I tolrIntel bay.

4. Respond and diect crew response to a cralt dock cawo fire.

5. Direct recovery actio lor audble alum and Ire Iits for main en~ne coonpartmenet.

6. Periorm well deck entry with support ship undatway.

7. Respond Io auci alarm and fire VUit for AP) owrrpztnert

8. Perform well do*ent r y with support ship at anchor.

9. Make other (i.e., nonrnavigation) operational decisions, Independently, Io deviate from the
established plan or procedures, based on conclitlons and avalluble inirmation.

10. Make navigation decisions, Independently, to deviate from the established plan or procedures,
based on condltions and available inornation

11. Operate craft in highi winds over land in daylgiht.

12. Perlorm an emergency stop, over water.

13. Direct reocovery aclion for atcl~b alarm and Ire Iits for APU conr~atmenL

14. Perform bw speed watero-toland transition in smooth water and obstacles on beach.

15. Respodtio lss of 1111.

16. Perform an emergency stop, over land.

17. Traverse slopes (sarid hils and sand duns), craft in maneuerin mode.

18. Operate craft In b~w vilW1y. Craft in normal operational Mode, vbslty appMimately 1,000 yards.

* ~19. Operate craft in heavy weather, over water, in dayigi In waterwfh sea state oft4 or greater.

20. Perfotn water:oAand transition throughi suit.

21. Coorinate operational actions with other crew.

22. Respond to open bbyw4n doors.

23. Respiond to riii engine COMPT HOT alarm.
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24. ChWrecmWYaY 01on INbeg of It

25. Respond and diect crew response lo a coihion.

26. Tranallon bnd*~srlrft 4-8 feet od ai.

27. Respond tobegof malne9Vnsn.

28. Dkre recovery eacin for loss d a niii eng~ne. dec~d or**e secamd

29. Respond lo loss o maln eng~ne Wie pressume.

30. Reqwas and receive bioinvon from rowlgafr mgadn nwAIgwon bueuss

31. Respond lo lose of ps~iewftfopeler coredl.

32. Respond ID APUJ COMPT HOT alarm.

33. Coorcunee and siietvse conclc df prever" nvrtenanoe tasks by crew.

34. Respond lo, main englne COMPI OVERTEMP alarm.

35. Respond lo stack *e In maini I10I1/APU.J

36. Dkrec recovy aclon fo stac the In miiin e~neIAPU, stack Ire, ghnUshe.

37. Respond lo a post shudown *re In main ern*WAPUi.

38. Cpermle MAatrdKusIng rog t viso eoneqi st.

39. Direct recovery acton for Wanerrsson and propeller ktbe sysWe bw ci resevoir.

40. Dked recovery eacin for miiin enne COMPT HOT alum.

41. Respond loa ctp gNIwndIcalmon

42. Respond lo tranenisslon high Ite oil Wnerspeukre.

43. Direc recovery action for post sildown Ire In mfiii engeAptU.

44. Position cmaf for bargmo craft In muamneue modeb.

45. Respond lo miii englne hdig EGT

46. Respond ID miii engine bw WeM ol pressure.

47. DIedrectrermy eni for bssciN2 co~i.

48. Dkrec recovery action for loss of pmpsieoM4PescoredL
49. Racovefmm b ftmrn mso and propelsk " "2 lyowm b reservoir

50. DOrec recvsry asilon for maln en~n COMPT OVERTEMP alumn

51. Respond aid cdred crew respons ID man ovsrod.f

52. Respond tboofN2 cored~o.
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53. Respond Io trnsmission bw U*e oil prmsu.

54. Respond Do le ot bow tusier cotrol.

55. Respond to APU COMPT OVERTEMP alarm.

56. P"om un underway.

57. Perform high speed waeMr-to-m transition In smooth waer and on dear beach.

58. Co~ui crw peronel regard task petmwm.

59. Direct overy acion for an open bbNrn door.

60. Dict recovery acron for APu COMPT HOT alrmn

61. Respond Io main engine high hube oi0 temperaure.

62. Reques and receie inlormon from enwerm or navigior regrdng visiblity (e.g., other craft,
sr, beach, lghts, w.).

63. MWud crew personnel, veiba, Io oondclu specil tasks

64. Direc reovery action for bee of main engine l pressured

65. Dirct recovery acion for APU fuel pressre.

66. Drect recovery acion for APU COMPT OVERTEMP alam.

67. Request mad receive irlomnatiom from engineer regarding status of engineering systems.

68. Respondto elos of APU fuel pressur.

69. Respond to APU low ube oil pressure.

70. RePond Io APU high lube 0o. erperabs.

71. Respond to pl,-n, craft over hump.

72. Inspect fuel bay port frward (2-4-20).

73. Inspect fuel bay starboard forward (2-4-10).

74. Inspect fuel bay port aft (2-15-20).

75. Inspect fu bay starboard aft (2-15-1Q).

76. Maintain heading control over hurp speed.

77. Dict recovery acon for main enine high lube oil tere re.

78. Direct recovery aclon for ansmission lw ue o0 pressure.

79. Direct recovery arlon forles of bow thrsecorntrol

80. Direct recovery acion for APU low lulbe o0 pressure.

81. Esttish and mmntaen elechnic ntuniallons, using head sets and rficrohoes
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82. Respond to begof nIdcn mm'trl

83. Respond ID APU hlgW EGT.

84. Respond lo APU engine surge/alU.

85. Cvoosde and a4uplse mndu t of puveriv rus n tasks by nn-cew personnei.

86. UIft.ff and hover over bnd.

87. Back crat down slope, craft in auis mode, on sdope wkh bow up-slope.

88. Dit reoovery acSon for min engine igh EGT.

89. Direct remcovey acton tor a c"p Wit ndcalon.

90. Diret recovery aclon for btwuiaion ~ho kube ON WTp'rahue.

91. Diret recovery aclon for APU high EGT.

92. Direct recovery aclon for APm engine surgsaI.

93. Dirk remvesy acion for APUj high lue oil benpmrum.

94. Corruicae me p ne &cad oher plaonW s or ashore.

95. ResponW t damge to sW system keel bag.

96. Recover fomplow4m

97. Pedosm lteral treaw lation on a slope, craft in mnamuveing mode on flat beach.

98. R• es and rceie k•Omon oft n from kna' rgasn port-side visiblity (eg., other crat
surf, beach, ights, etc.).

99. Respond to mai enge s a.

100. Inspect f% equiprmert oonrow t slaiboud

101. DikW reovey aclon for main engine bow lbe ol pressure.

102.-adst diffemna popP Oth, mddes, and bow thrju s to perfom a wel dedc depetm.

103. Dd rxmey acdlon for min engine uge/stalL

104. Revlew mintenano docujmerns and logs.

105. Operate craft whle being towed.

106. Tow anotwerafil

107. Abaidon wa4 cratslet or *ir ot of otroL

108. Respond to loss of APU.

109. Recive mdon mfum nrawa and intepet kltangf.
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110. Make giogo decision bued on misslon plan and other avtalelh irnmulon.

111. Inped fe eW pnit wofo ywt polt (2-17-40).

112. Peiom wak-auound kispecion of cr.

113. Dincd recovery action for loss of APU.

114. Insient aboud corbml cabin.

115. Reepond~ed recovery hrom oes of Inltmal cralt oonvraxnaons.

116. Traniion over hu"p altcal depth, waisr de" 8-20 feer.

117. Superl/se or morilor crew personnel 1i the pedobmance of their work.

118. Dered action for los of nxokir conrl.

119. Insped pot sldefrtame 15fataiL

120. Inspect slaradow side frame 1 .laI.

121. Ajust Wferenlal prop pitch, cdders, and bow thustMes io perkTo a dep•ature from land.

122. Pedonm walk-aound ikpedsion of cral.

123. Respond to loss of generator.

124. Respoxxc*ec mrovey from loss of radar.

125. Pedomi lasral Vanslion in a hover.

126. C;ordnie crew pebomwlan of al cheddfsts.

127. Inspect starboard e1 level.

128. Tranulion lnd4-o-walr into smooth water, at crest of beach.

129. Res to lobs ofAMS.

130. Insped cago dedc.

131. Request aid receive irnllnalon from deci mchark regading stalus of caWgo, mechanla
syswT, or deck opera n

132. Dlreotrovery adion Ilo loss of AMS.

133. Dkc rmkog of wcra.

134. Pedomi nonni slop over lnd, craft in mueuvedn mode.

135. Reiest and receive inialon f•om ba&n regaing staltus of cago, mecharit systems,
ordeck opelailonk

136. Dikrecreoovey acton for loss of generator.

137. Execule lateral ransmion, undemy.
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138. Adik dbersral peop plich, nkdem, and bow ftuim to perfm a hulborne deperlure.

139. Dkrd jMllion of cauo.

140. Come ol son (loaded).

141. Depat andorage.

142. Depar ship mood0.

143. spect fte datbaod ap a rsunclm.

144. Lit-.ofl and hover over water.

145. Manaw crat omoor to a sthp ao ador.

146. Inspescbelowdeckspeces.

147. Report equpnment casuales to maeewroe corol.

148. Divehequest raonc-a personnel to contrdt spedflc taskL

149. Respondltoos Io maropfop (T/R).

150. Ispect the port superskxAure.

151. Dire gernal premiuuion planning pocess.

152. DiW rewvory action for Ioss o a ba ob, , We (TDR).

153. RespondOdrec recovery from lou of GPS.

154. Re-pon- ke recovely from loss o DCU.

155. sped tport s&upeutv9 01 le.

156. Operateatcdverice.

157. Respondfdect recovery from loss of ANNRC-43 transceiver.

158. Respond to loss of convrrrkuaklors.

159. Mouiosfet enimner with mask engine Wrt with craft powered up and APUs on ine.

160. RWesodWW reoovery from loss of AH-RU.

161. Coundl crew persoe redn persona rues.

162. ReeponI-- recovery from loss of ANNRC-182M182A anscelve.

163. Transilon over hunp In deep water, water depth greater than 20 feet.

164. Mainlaln heading oot"ol under hump speed

165. Penonn romnl Sop overwater.

166. Mortorlmist engieer wh poer-up Mich Wlalzallon.
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167. ManotwNer ich ardor Craft

168. Transiton over hump in sha water. water delh 1-7 fee.

169. MoInlo/aslt engineerwit main ngne shutdw•w, craft o1 ashion.

170. Revive wrliten reports and data saries prepared by crew pesonnel ard others.

171. Re recovery from loss of HSVL

172. Inspect exteror hul.

173. Prepare written reports, evaluations, and briefings.

174. Inspec k-hdvng stations.

175. Come off oshion(g).

176. Re ponderecovety from loss of AN/VRC-92 transceiver.

177. Operate faat equiped with cold weather Idt.

178. Mowtocassist engineer with APU shLtdon with powr av-4aiae.

179. MonltodassW engineer wit APU start with batteries.

180. Monior/aslst endneer with craft power down, with API~s shutdown.

181. Maneuvercrall to moor to a pler.

182. Perform Ioe breakdng Operations.

183. Maneuver aft lo moor to a buoy.

184. Moritouasuft engneer wih APU shuldown with power not avalbbe.

185. Monilodassist engineer with APU start with power avalabe.

18$. Come o#t cusion over water, craft sopped and in hover.

187. Mowtor/assi engInew with ppication of extnal power.

188. Operate craft in hutlome mode.

189. Come to low cushion over water, cralt stopped and in hove.

190. Inspect port passenger compartmnt
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APPENDIX 6.

LCAC ENGINEER TASKS
RANKED IN DESCENDING ORDER OF

1) OVERALL CRITICALITY
2) DIFFICULTY TO LEARN
3) IMPORTANCE TO MISSION SUCCESS
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Overal Cd"Alchy

ENGINEER TASK LIST 1:

LCAC ENGINEER OPERATIONAL TASKS
IN DESCENDING ORDER OF

OVERALL CRIICALITY

Renk

1. Resodoener alcraftf~e.

2. Diagnose egLpment problems, fauls, or caualies.

3. Respondlo a craft ded*cargo fire.

4. Respond lo audibe alarand i a i rIghts for mein engine oomprptmert.

5. RespondlotIreIn uel bay.

6. Respond tooollsion.

7. Respond to aKMb alarm and Ire UQight for APUJ conpartmnw

8. Make engineering decisions, Independently, to deViate from the established plan or proceduJres,
based on oonditona; and avalialble i~nlaormai

9. Abandon w^ Icraft iri*t or *9eoutofonto~l.

10. Respond toloss ofmain enginie.

11. Acquire and provide Iidormiaon Io a"e, and make necesisary trim and erngine speed 4isMnents,
to assist transillon over humrp at critcal depth, water depthi 8-20 feet.

12. Respond to masin engine surge/stall.

13. Performn engineering dules In heavy weather, over vwae, In daylight, with sea state of 4 or greaer.

14. Respond to loss od main engine fuel pressure.

15. Acire and provide In~rmo~aton to are, and make necessary cushion vane and engine speed
a*Wstnerft, to assist In peftiling well deck enrty with ampo~t ft~ underway.

16. Respond to lossot prple oeller conrtol.

17. Estimate repair reqiirementrs, based on knowledge od are capabiities and owhe factors.

4 18. Respond Io tiwlsrrission lo We alol pressure.

19. Respond lo mein wngie high EGT

20. Direct crew personnel, verbaily, Io =%Wckal: a oeic, tasks.

21. Respond Io main engine high lube of ternperature.

22. Respond ID mein engine low hlue all pressure.
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23. Respond lo main engine COMPT OVERTEMP alarm.

24. Respond to APU COMPT OVERTEMP alarm.

25. Pedorm songneedng cules at d^ht using right vision equipmeriL

26. Respond lo mnuoverboeid.

27. Supervse personnel In the performance df erVneerfg tasks or othe work.

28. Residl lossofN2ontrol~.

29. Respond lo tranernisslon high klue ail temperature.

30. Recwfovrfmm si ialar and lire 11"t for main engine oorrarMient.

31. Respond to open blow-In doors.

32. Respond to a post shutdwn Aire In mnain engine/APU.I

33. Jettison caig.

34. Acquire and provide Informnation 11o crew, and makce necessary cushion vane and engine speed
a~jslmerft, to assist In pedforniing well dock entry with suppout shp at anhr.w

35. Respond to loss of AMS.

36. Respond to loss o( ML!

37. Perfoumn an emergency stop, over water.

38. TIaSFerfijeltonIlsintslfl opIMu biM, at!undeway.

39. Respond to loss of bow Ithrser conrol.i

40. Respond to stack fire In masin engine/APU.J

41. Recover frm aucitie alrm and Ire Iits for APU cornpartment.

42. Perfom engineering cules In high winds over land In dayight

43. M~lrilog of ajody of sclipenet and logs.

44. Respond to loessofAPU.

45. Coordnate operational actions wIth othe crew.

46. Perform an emergency stop, over land.

47. Ax~ire and provide irlormallon to cre, arnd rnalc necessary cushion vane, trim, and engine
speed ac*Jsneras, to assist tanhlilon land-towate IMl 4- fee df surf.

48. Perform recovery action for loss df a main engine, affected engine secured

49. Respond to tranernission and propeller Wde system low oil reservoir.

50. Respond to APtJ COMPT HOT alarm.
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51. Respond to damage to sMif system keel bag.

52. Respond to loss of rudder control

53. Respond to main engine COMPT HOT alarm.

54. Pedofm engineeing cdutes in low vsibilty, cralt in noman operalonal mode, visty approdmately
1,000 yards.

55. Respond to a chip igt cion

56. Aqire and prvide inrormalon to crew, and make necessary cushion vane and engine speed
ad.ssbnes, to assist In pe•ouring lateral translalon on a slope.

57. Coordnate perlomwce of all checkists

58. •cqure and provide inlormaton to crew, and make necessary cushion vane and engine speed
acdistmerts, to assist in travelsng slopes (sml hills and sand clunes), craft in maneuvering mode.

59. Maintain conponent record cards.

60. Enter data to generate a job sequence number (JSN) to Initate a repair.

61. Reoover from post shuhdown fire in main engine/APU.

62. Adjst cushion vanes and engine speed, and provide inlornation to amw to come off cushion(loaded).

63. Diredaserv~se instalation of cold weather 14

64. A4i cushion vanes and engine speed to perorm a wel deck departure.

65. Recover from main engine surgetial

66. Recover from loss of main engine fuel pressured

67. Respond to APU high EGT.

68. Respond to loss of APU fuel pressure.

69. couire and provide inrormadon to crew, and make necessary cushion vane and engine speed
,smeirt, to assist mooring to a ship at anchor.

70. Respond Io AP) high klue oil temperature.

71. Acquire and provide irionniauon to crew, and make necessary cushion vane and engine speed
a4stment, Io assist in baddng craft down slope, cmit in cruise mode, on slope wit bow -slope.

72. Recoverfiomm twissson low libe oil pressure.

73. Respond to APU low WJbe oil pressure.

74. Ccajulate fuel requlrements based on cargo weight and other onduons.

75. AcWdue and provide Iromation to crew, and make necessary cushion vane, trim, and engine
speed a*mknwrt, lo assist In pearnb ng low speed wa4o-land trarislon, craft In maneuve
mode In smooth war and obstacles on beach.
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76. Rcoerfrom fmiii eNOW high EGT.

77. Re ~ovrn frnomrin ongne high W.e all or~Ierai~re.

78. Peeform engneeftdugcties oaer ice.

79. Pefrfcn engineewring Mkiss ckmn ice breiilrl operdons.

80. Pebffon ffuii engft WKaith "icr powered up and APL~s on tie.

81. Reqoe ID les ofgenerdwo.

82. AdMcLust oao vanes and engine speed, and prvide inltiormion to crew to perform a WE=*om

83. Reoovefrom loss d AMS.

84. Recover fromn main engine COMPT OVERTBMP alarm.

85. Respond to plow-hn, craft over huwrp.

86. AcWir and prowlde Irtonmiso to crm, anid make necessary cushion vane and engine speed
a*Wiieris, Io assist nooring b a pier.

87. MaIrtin haz~oardos medals iner"oi.

88. Acqft and provide Iromlailon to crew, and mole necessary 1dmn and engine sped 4ixs~wtnis
lo assis buranillon over hurnp In "loiw water, water doo1 1-7 feet

89. Recover from loss of N2 COM0ro.

90. Recover from maini engine low W~e all pressure.

91. Montlor cold weather systemns and mice necessary aclusment to Woprt cir In cold wealthe.

92. Respond to APUJ eraine surgelstaUl.

93. A4I~i cushon vanes and engine spee to pefform a departue from land.

94. Acqft and provide irmydomui Io crew, and mole necessary oushion vane and engine speed
ac~xinnrfts Io assis with 111-olf arid hover over lnd.

95. PAoire and provide Iinormulon Io crow, and micke necessary cushin vane and engine speed
ac*smsrUBni, Io assis wit "tc and hover ove water.

96. Pcc~ire and provide uiormnalion to crew, and mace necessary cushion vane, Ulm~ aWi engine
"Wpe ai*Ebmsrto 10 l O ithV trnli OW MnD-oWat Ifto smooth Water, at crest of beach.

97. Peroim engne watrwwaswith deckmechaioor othrrwamenTer.

98. kwfth aid prvide Iniomidlon to crew, and mole necessary cushion vane, and engine spee
acI*mer~tsID toWm depwifir from sIW roodrig

99. Recover from traruniult on kigbe ci Ie ~nei.

100. Recovebrn flomsse of propelle ople Ie conrol
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OA wF dbat

101. Recmvrirbasolbowthrustercotrol.

102. Recow erofmmks OfAPU.

103. Dhewrecp jest o-rewm personnel to codct~ specdc tasks.

104. RecO fovr 1 APU COMPT OVERTEMP alarm.

105. Ininspc dra* brealceMs halon smfches, Wte pre-heal panels, engine startl*Jp panel, ft., in
preparalon for power-iW

106. cq~ire and provide irtnniufon Ito crw, and fflae necessary catsion vane, NAm anid engine
speed ac*isMslts, to assist In perlorn~ng high spee water-to-an trarsiton, craft in cruse modxe
In smooth waWe and on cdear beach.

107. ReOGWfovrfmloesolf IL

108. Assist In cold weather start operalion.

109. Assist in cold wealthe shtmdown proceduires,

110. Vetify cold weathrsystemisoperatlon.

111. Aci~ke and provide Inloomialion to crew, arnd mak~e necessary cashlon vane, tUlm and engine
speedI a*Jstmerts, lo assist in pertonTing waWDr-Iand transition through suit craft in a~ift
mfOde.

112. Recoverfrom APUJ COMPT HOT alarm

113. Mailrain engine hour log.

114. Recover 1mmr main engine COMPr HOT alarm.

115. Pcchire and provide IroMa#io 110 cre, and make necessary trim and engine speed ar*sMnents,
lo, assist transiltion over hufrp in deep water, water depth greater than 20 feet.

116. Review, evahjate, and fl~e craft advisories.

117. Reooverlhxntrarmnisson and propeller Wke systemns bw reservlr.

118. A4ist cushion vanes and engne speed, and provide Inlormallon to cre to comn Ol cushion

119. Maimlic cam safety birin records and mrtals~.

120. Maintain ACV fiiiogN

121. RecOver froman open bb"w-door.

122. Acc~ft and provide Ilnbniatlon to crew, and minae necessary cushion vane and engine speedi
a~istmsrt, to assist mnooftn to a buoy.

123. Recover from APU high EGT.

124. Recover from stack ke In miii OnginefAP, stack tre aclrguished
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125. Acquft and prvd lIinflTorflo to crew, and make necessary cushion vane and engine speed
acjinwft lo asisi posiliorirg craf for - Wk 1 1 -11--, craft in ff euvedrM mode.

126. Comnvujricis vdt personnel aboard other platiorms or ashore.

127. Recoverfmrn loes of rudklsrcn=

1218. Request anid receive IWowmalon fromi deck mechanic regarcin donj of cargo, mechaical
systehms or dedc operations.

129. Recover fromi loss of APU fuel pressure.

130. Acquire and provide information to crm, ard makea necessary cushion vane and engine spee
a*smsrts lo assist anhdngV cralL

131. Acquire ard provide Inlorrnallon to crew, and make necessary cushion vane andi engine speed
a4istmneris, to assist In performing normial slop over lancl craft In mareuvedrin mode.

132. Recover from plow-in.

133. Recover from a chiplght indication.

134. Recover from APU engine surgelstail.

135. Acqire and provide In~o~ration lo cam, and make necessary cushion vane and engine speedi
ac$Jstmrs lo assist departure from anchoage.

136. Rece"v, enter, and file oil analysis results.

137. Request and receive Inomnialon from loacbiraster regartidi status of cargo, m~ehrical systems,
orderkoperaflons,

138. Recover from APUJ low We oil pressure.

139. Recover from APU. high lub oil ternperatur.

140. Report eqiment casualies to control poki.

141. Prpare oilanelysisrequiest andsenddeliver oilto la.

142. Recoverfromnloss ofgeneralor.

143. Request and receive Inforat~ion from boacknster regarding port-s"d visibiity (e.g., other caAt
surf, beach, lihs st.)

144. Perform craft power doawr, with APL~s shutdon.

145. Respond lolossof bu~im~nm.procf (T/R).

146. Perform grawIty refueling.

147. Perform APUj start vith bafteries.

148. Perform main engine shutdown, craft ofl cushlon.

149. Requ est and receiv inlormnion from craelnmaer nxregmr operatdonal Isses

150. C-reat montihly engine hour reports.
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151. Pefornmpruusrereueling.

152. Request and receive Inkmallon from craltrnmster or ravigaor regardlng visb*y (eo.. oter crait,
sud, beach, ights, e.).

153. Perflom APU shUdMown with power not avadable.

154. Estabish and rnaintain electronic oorrxunumcaors, using head seos and nicophones.

155. Respond to loss od communicatoWns.

156. Pefom power-up sich inizkalon.

157. Perorm AJ shudom Wh power avaiale.

158. Acquire and provide Inomation to crew, and miae necessary engine speed adpshnents, to assist
in miratinig heading corol Under hurmp speed.

159. Aqir• and provide iromnallo to auw, and make necessary engine speed a6cstrnents, lo assist
in maintining heading control over hump speed.

160. Calculate N2 settngs for bad, using approprate tel:e.

161. Pedrmn APU start with power availl:e.

162. Inspect fuel bay port aft (2-15-20).

163. Perform pressure defuelng.

164. Request and receive idorionvion from navigabr regardn navgigalon ssues.

165. Perfom wak-aummd inmpecIon of craft.

166. Inspect below deck spaces.

167. Acquire and provide inonalion to crew, and make necessary cushion vane and engine speed
adjusmnerts, to assist in operaling crait in huftome mode.

168. Inspect fuel bay port forward (2-4-20).

169. Inspect fuel bay staftoard lorward (2-4-10).

170. Inspect fuel bay starboaft aft (2-15-10).

171. Inspect stboard side frame 15I-aiWW.

172. Inspect port side frarne 15fatUL

173. Recover from blss of a bmamIo b mnuredcller (T/R).

174. Impect sadoard control cabin.

175. Inspect exterior hug.

176. ParIpale In general premnsuon pla Nrg process.
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177. Acquire arnd provd Irdwrrnlon to am, and nae necessary cushion vane and engine ePd

aslumber, to asul in pedorr ateral l Wuonin a hover.

178. Inped fuel eqcxpnent oomparme starboard

179. Inhped fuel ecipmnt conpaitmenu poet (2-17-40).

180. Moire and pmvide Irionma to crew, and make necessary eone Wpeed a4mens, to ass
In Xomin IDo bo cJushon over waer, crid toppd and in hover.

181. Inpect starboard super cture.

182. Inpect poet superMW ture.

183. AcPire and povide Irdormalon to craw, and make necessary cushlon vane and engine speed
ad*JSk , to aM In pedoifrr norm stop over waer.

184. Mainain uelog.

185. Receive cargo weiWt and number of passengers frm backnaster.

186. MA r and provide WInvlon lo crew, and make necessary cushion vane and engine speed
ad*JumTer , to assist in execuing latem traliar on, underway.

187. Acquire and provide inlorimatlon to crew, and make necessary cushlon vane and engine speed
aduist'ners, to assd in coming oa cusion over water, craft stopipe and in hover.

188. Apply external power.

189. Create dly staes repot

190. Perbon wak-mourd inspection of crai&

191. Creqe weely engine hour reports.

192. Inspect slarboard slelerstructure1 lee.

193. Inspect port superstruchjre 01 level.

194. Inspectcargodock.

195. Inspect pod passenger corpartmert
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ENGINEER TASK LIST 2:

LCAC ENGINEER OPERATIONAL TASKS
IN DESCENDING ORDER OF

DIFFICULTY TO LEARN

RakOrder

1. , agnse "wuPd)w fmft0orcualee.

2. Repond logenercra.ft e.

3. Resond to a craft dec cargo, e.

4. Make engeiedng dedcsion, independently, o deviate from the estabished plan or procedures,
based on condtions and avalal* irlomialin

5. Respond to aum ls alam and lure Ights for maln engine cmVomrrt.

6. Perform engineeing duies over kce.

7. Esknate repair Airemnets, based on knowledge d crew r, and ofher faco

8. Respondo CrIDWO

9. Respond to re in fuel bay.

10. Respond to adbe alami and tire ights for APU ownparnwt

11. Abandon craf aat sinkng orhe ou0 of omrL

12. Pedorm engineering dutes In heavy weather, over water, in dayliUW wth sea state of 4 or grede.

13. Acqir and pvide kftounon to crew, and mael necessary trkn and en0ine speed a*shlentS,
o asmistb tnsillon m hump at ocal det, war dept 8-20 feeL

14. Respond to loss of main engine.

15. Respond to main engine supeistalL.

16. AoWir and provide Inkwnalon to crew, and make necessary ashion vane and engine speed
awAmnerf t aso t In perloming wel dec• eafty vuih st•od ship wdway.

17. Pedom engineering duiles at Nigt using right vision epmerl

18. Jelson cago.

19. Respond to loss of mfin engine fuel pressure.

20. Pedorn engineerng dules dcudng ice brealfng operallons

21. Respond ID danuge lo ddrt system keel beg.
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22. Respond to bamsswidon w Ule il presiue.

23. DI inestlaion of cold weaher WL

24. Repond to main won high EGT

25. Respord to lossot i ppelleuVpope"er Corol

26. Pedon engineering dues in high winds over land in dayIWt.

27. Respond to mWn engine high Ube oi e.emure.

28. Respond to loss o raL

29. A.que and pmvode kionmon to cra , and male necessay ushion vane and enine speed
aclmmn•s, Io udM in peftfnf wel deck erny wih upport st•p at anchor.

30. DkeW crew pemorsel, veetdy, to condcc speciic tus.

31. Main log of cuskm e of ertn• and logs.

32. Respond to los of AMS.

33. Respond b do k *re In main engneWAPU.

34. Respond lo man ovrboerd.

35. Respond to APU COMPT OVERTEMP alarm.

36. SLuervise personnel In the perlorinnoe of engineering tasks or olher wodk.

37. Respond to main engine COMPT OVERTEMP alarm.

38. Respond to main engine low be oi0 pressre.

39. Respond to Ios of bow hfter cortii.

40. AcLire and provide Ilommon to crew, and make necessary cuhion vane and engine speed
ad*sbie to assW mooring o a pier.

41. Acqire and provide kIronnaion to crew, and male necessary cushion vane and engine speed
acIMew 11, assist In petlomrmog Weral trabslallon on a slope.

42. Matan ACV Iio log.

43. Recoverfromn auffi alarm ande Ig*s for main engine oori lmerwt

44.Aie aAend povideib na o e w, and ree necesayC Shon vane and enge speed
aomerts to si In Iraverslrg sopes (smmd his and sand dcnm), craft in mwoeering mode.

45. Respond to open bbwn doors

46. Respond to ftnmndedon high uhie oll lemue .

47. Respord o banes and propeler le syslem low all reservoir.

48. Respond to los ofoAPU.
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DiM•ly to Lawn

49. Respond to a post shutdown Ire in main engino/AP.,

50. Respond to loss ofN2 cotrol.

51. Respond to AP:U COUPT HOT alarm.

52. Acquire and proide iniormaton to crew, and make necssary cushion vane and engine speed
ac*jetr Io assit depature from ship moor%

53. Acquire and povide Irdoi-ration o crew, and make necessary cushion vane and engine speed
adipsirnerB, to assist truing to a ship at anchor.

54. Ckoodnat operational with other crew.

55. Acqire and prvide lrinkimion to crew, and make necessary cushion vane, thin, and engine
speed adcslserts, to assist transition W-to.waer irno 4-8 feet of surf.

56. Transer luel o maintain oplrnum tim, craft underway.

57. Respond Io main engine COMPT HOT alamn.

58. Maintain hazardous materals InveMry.

59. Calculate fuel reqiremnt based on cargo weight and other condilions.

60. A4Jst cshion vanes and enine speed Io perom a wel dedo departure.

61. PAqire and provide Inlormaion to crew, and make necessary cushion vane and engine sp
a*zjmersm , Io assist in baddg• crat down slope, craft in cnise mode, on slope with bow up-
slope.

62. Maintain componert remor cards.

63. Enter data to generate a job sequence nurrber (JSt) to iniiate a repair.

64. Respond to IOss of rudder controL

65. Respond to APU low Iube oil pressure.

66. Adjust cushion vanes and engine speed, and provide irtormation to crew to perfotm a hullome
departure.

67. Acqire and provide iriormation Io crew, and make necessary cushion vane and engine speed
acislnets, to assist moodng to a buoy.

68. Review, evaliate, and ile craft adisodes.

69. Respond to APU high EGT.

70. Respond to loss of AP fuel pressure.

71. Recover from audble alem arid fire i"s for APUJ conmporweri.

72. PerForm enginering dudes in low visly, orait in o operatliona mode, visily pproimately
1,000 yards.

73. Perform recovery acton for loss of a main engine, affeded engine secured.
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74. Respond lo APU engine surge/staB.

75. Respond lo APU high lube oil terTperature.

76. Respond to loss of generator.

77. A4lSt cushion vanes and engine spWd and povide information to crew to cone off cushion
(loaded).

78. Pedorm an emergency stop, over land.

79. Aml"r and provide Inlormation to crew, and make necessary cushion vane, bmn, and engine
speed a$Vents, to assist in perloming low speed water-to-land transition, craft in rmanuver
mode In snooth water and obstacles on beach.

80. Respond to plow-in, craft over hump.

81. Per•om an emergency stop, over water.

82. Directrlequest non-crew personnel to conduct specifc tasks.

83. Acquire and provide idomation to crw, and make necessary trim and engine speed smM rM ,
to assist transition over humrq in shallow water, water depth 1-7 feet.

84. Recover from main engine susrgestal

85. Coordnate perlornanoe ofl cheall sts.

86. Adust cushion vanes and engine speed to perform a deparue from land.

87. Acuire and provide inlormation to crew, and make necessary cUshion vane and engine speed
a$Jlustmer, to assist with "t-o and hover over water.

88. Acquire and provide irrmornion to crew, and make necessary cushion vane, imrn, and engine
sped a*xsmb, to assist with transition nd-o-wer into smoot water, at crest of beach.

89. Acqpire and provide Irdorindon to crew, and make necessary cushion vane, trim, and engine
speed a*Mes, to assist In pwbring high speed water-to-land bnsition, crait in cruise mode
in smooth water and on dear beach.

90. Acquire and provide ilonmnalion to crew, and make necessary cushion vane, trIm, and engine
speed ar~mlmts, to assist in peftming wtero-llnd transition through surf, craft in cruise
mode.

91. Perform main engine start, with craft powered tp and APUs on line.

92. Ac•uire and provide inrormation to crew, and miae necessa trim and engine speed ac*jSmes,
to assist transition over hump In deep water, water depth gre than 20 feet.

93. RecFover f•rno loss of main engine fuel pressured

94. Recover from main engine high lube oil tenperature.

95. spond• o a chip " indcalton.

96. RWfecovr traosnission low lube ol pressure.
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97. Acquire and provide iromaIon ID crew, and make necessary cushion vane and engine speed
a*Wsmnerts, to assist anchoring aft.

98. A•cuire and provide ir*omaton to crew, and make necessary cushion vane and engine speed
adjstmerts, to assist in positioning craft for badingfunloading, craft in maneuvering mode.

99. Acqurim and provide Iinmnation to crew, and make necessary cushion vane and engine speed
aWTimnets, to assist departure rnom andwaoge.

100. Acquitre and provide irdornalon to crew, and make necessary cushion vane and engina speed
ad*Jsrnerts, to assist with W-olf and hover over land.

101. Recover from loss of AMS.

102. Acquire and provide information to crew, and make necessary cushion vane and engine speed
acrustmenfs, to assist in peforming normal stop over land, craft in maneuveing mode.

103. Conumnicate wMh personnel aboard oer pladfoimns or ashore.

104. Recover from post shutdown fire in main engine/APU.

105. Recover from main engine low Wube oil pressure.

106. Perfomn engine water wash with deck mechanic or other crew merter.

107. Adjust cushion vanes and engine speed, and provide Information to crew to come off cushion
(Wht).

108. Recover from main engine high EGT.

109. Recover from loss of Bt.

110. Recover from main engine COMPT OVERTEMP alarm

111. Receive, enter, and file oil analysis results.

112. Recover from transmission high ube oil temperature.

113. Recover from loss of bow thruster corntol.

114. Recoer 1mm transmission and propeler hbe systems low reservoir.

115. Recover from loss of APU.

116. Recover from APU COMPT HOT alarm.

117. Maintain crew safety raining reoxrds and maledals.

118. Report eqipnment casualies to control point.

119. Reove from loss of N2 oronrl.

120. Recover fom APU high EGT.

121. Recover fmm main engine COMPT HOT alam.

122. Recover from APU COMPT OVERTEMP alarm
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Df~ty OD LOam

123. Recover from plowin.

124. Acqire and provde Inlomalilon 1o crew, and make necessary cushion vane and engine speed
adstments, to assist In pedormirg lam trallWsion in a hover.

125. APqIire and provide Inloma•ion to crew, and make necessary engine speed

126. Acqire and provide Ilrormaon to craw, and make necessary engine speed a4istments, to assist
In mnirtining heading control over hump speed.

127. Maintain engine hour log.

128. Prepare oil analysis request and sesrxieiver oil to lab.

129. Recover fom loss of propelelolope-le- cono.

130. Respond to loss oftransonielrcffer (T1R).

131. Pedlom gravty refuslng.

132. Acquire and provide infonnation lo crew, and make necessary cushion vane and engine speed
a4stmerns, to assist in execuaing lateral translaion, underway.

133. Recover from an open blow-In door.

134. Recover fomm APU engine surge/stal.

135. Recover from loss of APU fuel pressure.

136. Recover from stack fire in main engine/APU, stack fire extinguished.

137. Respond to loss of communications.

138. Inspect circuit breakers, halon switches, fuel pre-heat panels, engine start/stop panel, etc., in
preparation for power-up.

139. Acquire and provide Information to crew, and make necessary cushion vane and engine speed
adjustments, to assist in operating craft In hultiome mode.

140. Recover from loss of rudder control.

141. Recover from APU low lube oil pressure.

142. Recover from APU high lube oil temperature.

143. Assist in cold weather start operation.

144. Assist In cold weather shutdown procedures.

145. Verify cold weather systems operation.

146. Monitor cold weather systems and make necessary adjustments to operate craft in cold weather.

147. Acquire and provide Information to crew, and make necessary engine speed adjustments, to assist
in coming to low cushion over water, craft stopped and In hover.

148. Recover from loss of generator.
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149. Participate In general prernission planning process.

150. Acquire and provide information to crew, and make necessary cushion vane and engine speed
adjustments, to assist In performing normal stop over water.

151. Establish and maintain electronic communications, using head sets and microphones.

152. Request and receive Information from deck mechanic regarding status of cargo, mechanical
systems, or deck operations.

153. Create monthly engine hour reports.

154. Perform main engine shutdown, craft off cushion.

155. Perform craft power down, with APUs shutdown.

156. Recover from a chip light Indication.

157. Inspect starboard control cabin.

158. Perform APU shutdown with power available.

159. Perform APU shutdown with power not available.

160. Acquire and provide information to crew, and make necessary cushion vane and engine speed
adjustments, to assist in coming off cushion over water, craft stopped and In hover.

161. Request and receive Information from navigator regarding navigation issues.

162. Request and receive information from loadmaster regarding status of cargo, mechanical systems,
or deck operations.

163. Create weekly engine hour reports.

164. Perform power-up switch initialization.

165. Perform APU start with power available.

166. Perform APU start with batteries.

167. Maintain fuel log.

168. Recover from loss of a transformer/rectifier (T/R).

169. Create daily status report.

170. Request and receive information from loadmaster regarding port-side visibility (e.g., other craft,
surf, beach, lights, etc.).

171. Request and receive Information from craftmaster or navigator regarding visibility (e.g., other craft,
surf, beach, lights, etc.).

172. Perform pressure refueling.

173. Perform pressure defueling.

174. Request and receive Information from craftmaster regarding operational issues.
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D bl~y to Learn

175. Perform walk-around Inspection of craft.

176. Inspectport side frame 15tantaiL

177. Inspect starboard side fmrme 151fantail.

178. Inspect fuel bay port aft (2-15-20).

179. Inspect fuel bay starboard aft (2-15-10).

180. Calculate N2 settings for bad, using appropiate table.

181. Receive cargo weight and number of passengers from loadmaster.

182. Apply external power.

183. Inspect fuel bay port forward (2-4-20).

184. Inspect fuel bay starboard forward (2-4-10).

185. Inspect fuel equipment compartment starboard.

186. Inspect fuel equipment compartment port (2-17-40).

187. Inspect starboard superstructure.

188. Inspect port superstructure.

189. Inspect below deck spaces.

190. Inspect exterior hull.

191. Inspect starboard superstructure/01 level.

192. Inspect port superstructure 01 level.

193. Perform walk-around Inspection of craft.

194. Inspect port passenger compartment.

195. Inspect cargo deck.
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ENGINEER TASK LIST 3:

LCAC ENGINEER OPERATIONAL TASKS
IN DESCENDING ORDER OF

IMPORTANCE

* Rank
Order

1 . Resond togenerW Aic fifre.

2. Resondl a craflde& cargoflre.

3. Respond ID aumi alarmn arnd fire lihs; for main engine coprtmenet.

4. Respond to audible alarm Mid fire "gt for APU ooTrautmreit

5. Respond Io AminfAM bay.

6. Diagnose eqipmsrt problems, fauts, or casualties.

7. Respondloc~Usion.

8. Respondlto loss of main engine.

9. Abandonw craf inkingorfieWof o nrml.

10. Peroan an emergency stop, over water.

11. Respond b osbs of pmp~oropelleer -control.

12. Respond to loss of main engine fuel pressure.

13. Respond bo main engine surga'sall.

14. Respond tols fN2otrol.

15. Make engineering decisions, lndependeril, Io deviate fromn the established plan or procerfures,
based on condilions and &allable kVoI*dof

16. Direct crew peusonnel, verbally, ID corxWI specilic twfks

17. Respond Io mainengine high EGT

18. Respond Io main engine low kibe oi1 pressure.

19. Respond to trsnissiot ly kibe clipressure.

20. Respond to transmission high W~e oil teirjrpevat.

21. Accqiie Mnd prvide kftouiAlo to crew, and malce necessary tri and erngine speed 4is*Mwrfs
Io assist translon w huwi at caWcol depth, water depth 8-2D foet.

22. Respond to main engine COMPT OVERTEMP alarm.
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23. Respond to miin engine high lux ol ter.perature.

24. Respond to open bNw4n doorL

25. Respond to APU COMPT OVERTEMP alarm.

26. Rgeoverormmu axdi alarm and re tghts for APU cornpulert

27. Rexpond toImD n oveftaod.

28. Ramerfrmm aucM am and are Wts lto rain engne corPaML

29. Perlorm an emhrgency slop, over land.

30. More and pwode inlomlon tlo crew, and ae nece wssa crashion vane ard enNO speed
a4dmsrts to assid In pedone weu dke ery wlh spo• hlp = way.

31. Transi uel to mf d opimzmnirk, cra undtwmay.

32. Supervise personnel in the perflonarce of engineedng tasks or otber work.

33. Respondto a cdip Wt idicalo

34. Respond to a pos shutdown fire in main enanAPU.

35. Perform recovery acton for loes ol a main engine, affected engine secured.

36. Perform en0gneering dulies in heavy weather, over water, in dayIht, with sea state of 4 or greater.

37. CWrna• e opertona alcionswith other crew.

38. Coodinale peformnance ofl caelikss.

39. Acquire and provideb iboml to crew. and make necessary cushion vane and engine speed
adMn maeis, to assist in perlonung wal dock enry with spport shi at anchor.

40. Respond to loss of bow thrusler courAl.

41. Reqxnd to loss of AMS.

42. Respond to loss of HL

43. Recover from post shutdown fire in main enIne/APFU.

44. Accq, re and provide inlomion to cm, and make necesay cushion vans, Wr. and engine
speed a*Wjst to assist transiton n-W e into 4-8 feet of surf.

45. Recover from main engine Nioh EGT.

46. Respond to loss of nrdder Cortol.

47. Respond to loss of APU.

48. Peor enferng c e hi bwv fsty, crag i norn operallon mode, v.lsiy appacirmaely
1,000 yards.

49. Iped drullt bWealuer, halon switches, fuel pre- panels, enVOe W /P panel, et., In
prpenillon for powerWp
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50. Reovw from oss of mai eone AWe presuied

51. Reoowerfrm los of N2 Cool.

52. Respond Io mn engine COMPT HOT alam.

53. Respond IoD APU COMPT HOT alam.

54. Recover from mai enfine COMPT OVERTEMP alami.

55. ReoO•filorn bwissilon bw kke all prmeu".

56. Recover from be of propelblmeipeerconnrol.

57. Reqond to Wirission and pmpdper le sysWem lM oil sessivar.

58. ResMond to stack fire i In enineWAPU.

59. Perlorm engineedng dues at nl^gh, using ,ight vision equomeM

60. Maltin cornone reoord carud

61. Mainin lg of dy of eKuiW t and Iog.

62. Euler dala to generae a job sequence number (JSN) to Mooe a repir.

63. Recover from main engine surg~stl.

64. Recover from mn englne high We oli tempature.

65. Recover from APU COMPT OVERTEMP alarm

66. Perform main engine stlat, with craft powered up and APUs on ine.

67. Estirnate repir req*emert based on knowledge of crmw capabtwe and other faclom s

68. Recover from main ernine low luke oil pressure.

69. RecoveriromloesolfAMS.

70. Jefton cargo.

71. Perform engineering duties In high winds over land in daylihL

72. Maintain engine hour log.

73. Recovwer from tranhission hlgh lube ol temperalure.

74. Recover from los of bow thnjslronrol.

75. Recover from loss d APU.

76. Perform engi we wash wih deck mechanic or other cmw menis.

77. Acqure and pvlde IiomaWt n to crew, and make necessay ushion vane, tUn•m ad engine
Woed aSknsb to assi inapeon• n low sied water--nd tralMo aa in mneuv
mode in anowa water and obstacles on bemah.
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78. Acuire and provide ioftlolon 1o crew, and mske necessary cuishion vane and engine speed
adeý s, to assist In pedm*i lateral tranelomn on a slope.

79. Respond to APU high libe oil ternpeftw.

8O. Acqule and povide WdomOn lo cm, and ,•we necessary aion vane and enine
a4stmsts, to assist In r•aver sdopes (orails and sand dorm), craft in mode.

81. Respond to APU high EGT.

82. Respond to loss of APU fuel pressure.

83. Recoverfhornoso flift.

84. A4M ush•uiion vanes and engine speed to periomn a well dedc deparume.

85. AMuire and provide inionlon •o crew, and make necessary cshion vane and engine speed
a4istrments, to assist with -off and hover over lrd.

86. Request and receive Inlomnalfon from deck mechanic regarding stabus d cargo, nechanical
systems, or deck operations.

87. Recover from an open blow-in door.

88. Recover from main engine COMPT HOT alarm.

89. Recover from APU COMPT HOT alarm.

90. AdJut cushion vanes ad engine speed, and provide Ifrom alo crew lo come off cushion
(laded).

91. Acquire and provide irdonmllon lo crew, and make necessary trim and engine speed ajstmenls,
to assist transiln over hump In shallow water, water depth 1-7 feet.

92. quire and provide idwoimneon to crew, and make necessary cushion vane and engine speed
a•jsmtner, to assist in badcng cra-t down slope, craft in crise mode, on slope Wit bow up-
slope.

93. Recover from a cip ight Idcaon.

94. Respond to damage to sldrt system keel bag.

95. Respond to APU low Wule oil pressure.

96. Respond to loss of generator.

97. Respond to plow-In, craft over hump.

98. Calculate fuel requiremern based on cargo weight and other condlions.

99. Ac"us cushion vanes and engine speed to pedorm a departure fron land.

100. Acqire and provide Inlomraion to rew, and male necessary cshion vane and engine speed
ac*Jstmrml, lo assist with Mt " and hover e waler.

101. Acqure and provide irormnalion to crew, and make necessary cushion vane, irim, and engine
speed a*cuTmerns, to aisl with tranion ldftmerinlo smooh water, at crest of beach.
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102. ReqsAe wan receke rdnnmlon frm u M re n staus of cwgo, mecacsydwhr
or decoperalpons.

103. Reo fnrfom bas d nud Ckte ol

104. Reoovermw ln Weriusion and PMpeim Iut syterms bw resemrir.

105. Recamer •tm Mdac• re In mm eOnsAPU, Meck ke actingished.

106. Reques and recee k ".mon MW mn ba&maur regadn pou-lde visiiy (e.gý, ohr craft
sud, beach, its, f.).

107. Aqire ad pwmde krofnlTon to crew, and nuke necessary Wushion vane and engine speed
a$0 ,m to asst moorng to a ship at anchor.

108. Ac" cushion vanes and engine speed, and provide nmAon to crew to come off cushon
(Wt).

109. ,Mre and proide Wnsdon to craw, and make necessary cshio vane, trn, and engine
speed acO•-nen to ast In pefomIn h speed war-to-nd traition, craft i cn se mode
in smoot waler and on dear beach.

110. Request and receive Worr~on frm ral•rnm regading operor sues.

111. Reoover frm APU hgh EGT.

112. Repond to APU engine surgeMa.

113. Rom r from ks o APU el pressum.

114. Cakcuulae N2 settings for bad, using appmprate tbls.

115. Inspect uel bay port aft (2-15-20).

116. Acqulr and provde Irftmalon to crew, and make necessary cushio vane, tWM• and engine
speed ID to a In perboming waer -and slon M ttough suf, craft In cruise
mixie.

117. Inspect below deck spaces.

118. ,4jm cushion vanm and engine speed, and provide Ikmion to craw to perorm a hIIboff
depare.

119. Request and kfoibon from aalnms or ndgaor regartig v ty (e., oher crat,
sur, beach, ights, eft.).

120. Maintin crew saety raining co ds and manerals.

121. Acquire and provde irfmdon 1o crew, and make necessary tnim and engine speed acKtr&, as,
to assi Ira ons over" In deep wae, waler depth gwethan 20 feeL

122. Perform pressure reing

123. Maitin hazamdm maieals WNWentory.

124. Peform APU MLart iMe batede.
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125. Peform crak power down, with APUs shuldown.

126. eooVer from APU eNOWne sugMall.

127. Rewar from APU low klle oil pressue.

128. Recover from los of generator.

129. Inspect fL bay port fward (2-4-20).

130. 1uped kuel bay strbomadl owad (2.4-10).

131. Accpiie and pmvice inbomnlon to crew, and Make neceesaly Mshion vane and engine speed
"almensu IDaollM mooringo a0 &P.

132. Recover from APU high hjte Ol errperakz.

133. upec W bay starboar at (2-15-10).

134. Recover om plown.

135. Comrmurnie with pemomel atoard oler platfonrs or ashore.

136. Perform main enine shutdown, craft oNf ajuhion.

137. Pedorm APU stdulown with power not availaUe.

138. Inspect stuarboa side frame I5dfwtal.

139. Dkmdquest non-crew personnel to conduct spedic tasks.

140. Perform wak-around Inspedion of oral.

141. Aafire and provile Inirmtalkon to crew, and male necessary cuslion vane and eWOne speed
adsitmnes to assist in positonring cral for adinrAoading, craft In maneuvering mode.

142. Inspect edeulor hul.

143. Aiire and pivAde Inioumalion to crew, and make necessary cushion vane and engine Speed
adIEstmnsr0, to assst depatuM from ft moor1n1

144. Peforn power-up witch Idiaizmion.

145. Create mmh engine hour reports.

146. Inspect por side fige 156MartiL

147. Perform pressure dfueling.

148. Perform APU std n with power avalWe.

149. EstalSh and mairtain eioctrori conunlidomN, using head sets and moone

150. Review, evaliale, and file crA advisories.

151. Prepar oil analysifs request and Mderf oi0 to lob.

152. Perolrm APt) start with powr aailtle.
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153. Acqire and -oid Inorallon ID crew, and male necessary cushion vane and engine speed
S*Wn"r, to assist In perforinng normal Sop over landI. craf In nfiuvedng mode.

154. Report equiment casuaftes to coIr~oI point

155. Respond to lose of con in ixcaions.

156. Insped l uel equipmntr compatmurnt sawboard.

157. Inspect Wue equipment ccn~aMrter port (2-17-40).

158. Monir~ cold wealher systere " aldrne necessary ajshifts to operaie crlat In cold weather.

159. Acquire and provide hIroirmalon to crew, and rrew necessary cushion vane and engine speed
4istnents, to assis anchoring cralt.

160. Acquire and provide kfofufwlo to crow, and mak~e necessary cushion vane and engine speed
a4Pstrnenls, to assist moodring to a buoy.

161. Requiest and receive ir~xomigon ftrom navigator regarding navigation Issues

162. Respond to loss of brai siorn w~rectiller (T/R).

163. Perloirn walc-around Inspection of craft.

164. Receive, enter, and goe oil anajysis results.

165. Acquire and provide irfonnaflon to crew, and makie necessary cushion vane and engine speew
ac~uaiiert, to assist departure from anchorage.

166. Assft In cold weather start operailion.

167. Verify cold weather systems operation.

168. hInsectpoft superstructure.

169. Recove from loss of a Owskm tnr/reifle (T/R).

170. Inspect utarboard superstructure.

171. Acquire and provide Irionnalion to cre, and makce necessary engine speed 4,xstne*t, to assist
in mansitaining heading cor*ol under humop speed.

172. Acquire and provide Inlornwlon to crew, and nuke necessary engine speed adW~astmrs, to assis
hnnai maring headingcoorirol oier hurypspeed.

173. Assist In cold weatlher shuldown proceckires.

174. Receiv cargo weight and number of passengers, from IoacbTater.

175. Inspect staboad contirol cabiln.

176. Acquilre and provide Inlor~maon to crew, and insic necessary cushion vane and engine speed
ac*xbswtme, to assWs in operating craft in hu3borne mode.

177. MeitenACV 110 log
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178. Plefon gravity rejelng.

179. Insped saftiood t u l level.

180. Apply exteurnl por.

181. Dmupense instalaion of cold weiher MtL

182. PadAldpe In general pwniion parinng procss.

183. Ipect port supeiulruftne 01 level

184. Metinjel log.

185. Aoufte and provide inloenmal to crew, and mate neceesaly ashlon vane and engne speed
acxkneft to amst In pedorning normal Mp overwar.

186. Acuie and provide inornlion to crew, and make necessary enne speed am f rsI to assist
in ooring to low cushion over waler, craft aloped and in hover.

187. Acqpre and provide iniofmalon to crew, and make necessary cushion vane and engie speed
adiuXtrnes, to assist in cong off cushi overwwaer, craf stoppe and in hover.

188. Ce dily stas repor.

189. Acq•iue and provide Ir*mynaion to crew, and make necessaoy cushion vane and engne speed
a*jtmrWn to asst In Pedom*g Nteri Uwlallon in a howr.

190. Ac em and provide InlormUlon to crew, and mie necessary ashion vane and en~ne speed
ac*usrner, to assist in execing leterail ransl•on, underway.

191. nspect cargo deck.

192. Create weeldy engine hour reports.

193. Pertonn engineering dudies over ice.

194. Insped port passenger c mrrpartmenM

195. Perdom engineering duties duinIce breadng operalions.
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Anacaep Sckmcra, Inc.
LCAC Crew Task Analysis

APPENDIX 7.

LCAC NAVIGATOR TASKS
RANKED IN DESCENDING ORDER OF

1) OVERALL CRITICALITY
2) DIFFICULTY TO LEARN
3) IMPORTANCE TO MISSION SUCCESS
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ICAC Crew Task MnalyIs

152



LCAC Navigator Tasks
OwrSI cw

NAVIGATOR TASK LIST 1:

LCAC NAVIGATOR OPERATIONAL TASKS
IN DESCENDING ORDER OF

OVERALL CRITICALITY

Rx*
Order

* 1~~~. Perform ruvigak~dcties in low vAs~fty, craft in rMIorN operational mode, visibilily sp~r~l
1.000 yards.

2. Atvate the lobal positioning system (GPS).

3. Pedoun naviator dles al rht using right vision eqMneut.

4. Make navigation decisions, independernly, to deviq from the estabished plan or procedures,
based on comndlon and avalale inlolmatibo

5. Serve as salety officer on deck to assist anchoring craft.

6. Sere as safety ofiler on deck Io assist moodng to a ship at anchor.

7. Respond to cosison.

8. Sem as sely o er on deck o assist moodng to a pier.

9. Develop mission plan, using apropnate fnuiam and cileted irnornalion, and present plan to
craltnaster for review.

10. Serve as safety oficer on deck to assist depature from ship rnoorng

11. Respondxto man overboard.

12. Respond to a craft deck cargo fire.

13. Sewe as safety officer on deck to assist departure from anchorage.

14. Respond to general crat fire.

15. abadon craflt, cralt siidng•or fire out of contro

16. Plot a track with dead reckoning navigation.

17. Perform narvgaor dudes in heavy weather over water, in daylght, with sea state of 4 or greater.

18. Serve as safety offcer on deocto assist moodng to a buoy.

19. Prepare a navigalion run.

20. Qieraenonibr the GPS and provide navigalion Inrornalon to crew.

21. Perfor navigaor dudes over Ice.

22. Perform navior dluties dudng Ice bredng operalions.
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LCAC Navigear Tails

23. Perform navigaWor dulies duc old weather opertions.

24. Read, Inleipet, and updale nauica cmares.

25. Order malerak and mpacernw pats thrm ugh MWS.

26. Jeltison cargo.

27. hnpe fuel bay starboard aft (2-15-10).

28. Coordn•leoperaional actions withoer crew.

29. Respond"recoe from loss of radar.

30. Operate the AN/ARC-182/AN/ARC-182A transceiver and applicable secure voice equipment

31. Operalenoror the radar and povide navigalon ir/onmalon to crew.

32. AcLuim and imde fmaon to crew to assist in pwbr*g turn, underway.

33. Actvate radar and HSVL, and aclire and pr•vide Irlormallon to crew to assist transilion Wnd4o-
water into 4-8 feet of surf.

34. Estalish and mitain eledronc cornmunkralos, using head sets and nicroomes.

35. Perfmn naoger d•Les mn high winds over lnd In dayft

36. Operate the ANAJRC-92 transceiver and applicable secure voice equipment

37. Inspect fuel equilpnert comrpartmert stboard (2-17-30),.

38. Inspect fuel equipment corlparent port (2-17-40).

39. Activate and ast the radar.

40. Deactivale radar and HSVL, and aqulm and provide InkmTion to crew to assist in perom'ig wel
ded a•y with support shp unxd ay.

41. Inspect fuel bay port aft (2-15-20).

42. Comunricale with pemsonnel aboard othw plaloms or ashore.

43. Report maintenance discrepances to engineer or cratrnaster.

44. Acqi surebm contacts, viaj, and provide inrornualon Io crew.

45. Operate the AN/VRC-43 transceir and appicable secure voice ecimert.

46. Activate and tune **e ANNtC-43 ansceiver and ppicable secure voice equiprer.

47. Activate the atkttise heading reference urit (AHRU).

46. Inspect luel bay port fward (2-3-20).

49. Inspect uel Wbay starboard forward (24-10).
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50. Aclvale and tune the AWARC-182/AWARC-182A transceiver and applial~e secur voice
eq~Jxnert.

51. Acqket &uA arid beach condillonuellures, visudy, and provide Iriormaion lo crew.

52. ResimidAecvefrom loss of OCU.

53. Enter data b generatea job materialst.

54. 0---ifeoefrmlsofSU

55. Activate and tune the ANAJRC-92 transceiver and applicable secur voice eqjpment.

56. Respon Klleover humblos of Interna craft comuicativns

57. Ruodrcv from beesof GPRS.

58. Pariciate In genetal premission pWAinrg.

59. Deartivae radar and HSVL, and am~o~r and prmode inlormsian to crew to asuist In pedomng* low
speed waterto-en rarnsition craft In maneve mode In smooth water and obstacles on beach.

60. DeacllvWt radar and HMVL and aoc~ire arid provide kdormion to crew to assist In peftrr*g
water-to-aid transition fttuu* suW, craft In crise mode.

61. Deativole, radar and HM~t and ao~ire and provide Inrromfion ID cre bo assist in perfownin well
dec* ertky with support ship at anchor.

62. Adlvate fth scan converter unit (SCU).

63. Deactivae radar andl HVL, and aocqir arid provide inomsion to crew lo assist in peutoming
h~ig speed water-o-lad 0 ani ot o, craft In camis mode in smooth water and on clear beach.

64. Opearath riWo fth AHRU Wd povide naviation 11fI rafti to crew.

65. Reqes aid receive iiornution from crallmaster regudrig operational issues.

66. Aclvalte the digital converter unit (DCU).

67. ResporxLMecover forom loss of AHRU.

68. Request and receive W~omglon from backnaster regarding port-side visibilty (e g., other craft,
suit. beach, light, etc.).

69. Inspect stwboard side frame 15t&WW.

70. Klrcvrfrom los of ANIARC-182/182A transceiver.

* 71. Acq~ire and provide infrmantion tlo crew to assist In meirtatinkg heaftn control over hurp speed.

72. Aixfir and provide inontmaon tlo crew lo assist in pedofnin a well dedi departure.

73. Actvate radar and HSVL, and aocWk and prvide kEormion to crew bo assist with tiwisition land-
towater N~o smooth water, at crest of beach.

74. A$qiue and prvide Iriomnallon to cmewto assist In exeoriig latra tranlaton, underway.
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75. Request and receive ilromalion from craft er or englneer regadng visbilty (eg., other crat,

suft, beach, lghts, etc.).

76. Maintain crew operaing (hour) log

77. Acqie and provide krrnalon to crew to amist in pedomhng a rission deparlure.

78. Respondfrecover from loss of HSVL.

79. Acquire and provide domilion to crew to assist in pedoming a departure from landL

80. Inspect below de% spaces.

81. ,Axire arid provide Inlomalon to amw to asst transition over hUTp s ca ical deplh, water depth
8-20 feet.

82. Inspec starboard control cain.

83. Respondkcl ver from loss of AN/VRC-92 transceiver.

84. Obtain wind, ide, sea stele, and beach cudUons from CIC.

85. Akcuire and provide kiomution to crew to assist In pedofning return procedures,

86. Acquie and provide iniommaion to crew to assist in maintalning heading control under hump
speed.

87. Acquire and provide inlormaion to crew to assist trardlion over hurmp in shaow water, water dedh
1-7 feet.

88. Respmx ecover from loss of AN4JRC-43 transceiver.

89. OperatWvmoritor the HSVL and provide navigation inlonr'naion to crew.

90. Inspect starboard sp1erstructur"0 level.

91. Perform walk-around Inspection of craft.

92. Mainaln deck log.

93. Inspect the port supestructure.

94. Inspect the starboard superstructure.

95. Acpire and povde inlomfion to crw to assist in traveming slopes (small hils and sand dunes),
craf in maneuvering mode.

96. Acluire and provide ioronion to crew to assist In perorning laleral transation on a slope.

97. Insped cargo deck.

98. Acruire and provide inlomrelon to crew to assist In baddng crat down slope, cralt in cuise mode,
on sope with bow up-slope.

99. Perfom wak-armund Inspection of cra1

100. AcIvate the high speed velocity log (HSVL).
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101. Acqire and provide Iolornaon to craw to assist transition over hump in deep waWe, waer depth

greater than 20 feet.

102. Create monthly crew operating (hour) reports.

103. Acquie and provide inomalon to crow to assist In posrliorng craft for oadIrnuriDading, craft in
manetN mode.

104. Request and receive Iniomation from "eneer regadnin navigaon issues.

105. Ipect exterlor hul.

106. Request and receive noriation from loanasr regawdng satus of cargo, mecharkal systems,
or dedoc operations,

107. Aquire and provide Intomalion to crew to assist in opera*ing craft in huiome mode.

108. Acquire and provide irformaion to crew to assist in peorning aeri translation a hover.

109. Acquire and provide inlormalion to crew to assist wih M-off and hover over land.

110. Acqire and provide Infomiaon to crew to assist with It-off and hover over water.

111. Aqire and provide information to crew to assist In pedorning normal slop ove water.

112. Acquire and provide irornkalon to crew to assist in peruoruirng normal slop over lad, craft in
maneuvedng mode.

113. Inspect port side frame 15farlail.

114. Request and receive Inloimfalon from dedo mechanic regarding status of cargo, mecharical

systems, or dedc operations,

115. Obtain cargo weiW and hnuter of passengers from badmas.

116. Obtin signatures verIf that pre- and poeTnsslon checds have been performed.

117. Inspect port superstructure/l level.

118. Acquire and provide inlormation to crew to assist in coming to low cushion over water, craft stopped
and in hover.

119. inspec port passenger cOrart

120. Acquire and provide irlormalion to crew to assist in coming off cushion over water, crait slopped
and in hover.

121. Obtan outside temperature from engneer.
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NAVIGATOR TASK LIST 2:

LCAC NAVIGATOR OPERATIONAL TASKS
IN DESCENDING ORDER OF

DIFFICULTY TO LEARNRu*
Order

1. Ad e qe glW poue* syem (GPS).

2. Perlorm ruvaor dues st rig., usn rgl vion e*nme

3. Malce navigation decusons, ndMpeNder, to deviate from the estalshed plan or procecires,
based on condlione amd avdtle Wiomu*x iot

4. Petom navig,0r ine I viWbIty, craft nomn operatonal mode, visutIy aproximalely
1,000 yards.

5. Serve as safety o~ir on deck to soft depature from st moorn

6. Inspect Aue bay sataror aft (2-15-10).

7. Inspect Wiel equipmern onpartmen starboard (2-17-30),.

S. Inspect uel equipmet onpalTmoet podt (2-17-40).

9. Cperaehmor•tr the GPS and provide navigation rim.nao to crw.

10. Pedorn rnigator duides in heavy weather over water, in dayigit, with sea state of 4 or 0reaWer.

11. Develop miion plan, using appropriate tonbilma and colected dionmalon, and preset plan to
cralhnesr for review.

12. Order mfetals and replacemert pafts through MRMS.

13. Serve as safety o~ ron deck to assist anchodng Crall

14. Seve as safety odier on deck to assisl mooing lo a ship atidor.

15. Inspect flW bay port aft (2-15-20).

16. Serve as safety offler on deck to ausist moodng to a pier.

17. Inspect fuel bay port forward (2-3-20).

18. Inspect uel bay staioard orward (2-4-1Q).

19. Sere as safty odfer on deck to assimoorngf to a buoy.

20. Perlon navigalor dues over ice.

21. Peftom navior duies dufice ft*Vg operations.

22. Pe•rorm navIgauor•les ng cold weathe peratons.
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23. Plat a ba* wit dead mecinig nav*igio

24. PrepM a navilgion run.

25. Sam as seldey ofcer on deck to amst departure from ardrage.

26. Read, nerpret, and update naca cdots.

27. Respond to olsion.

28. Eer data togemme a job nmeaals .

29. Perfom nbigator dues in high winds over land In daylgit

30. dvalte radar and HSVL, and acqpi and piovide inlorndllon lo crew to alet Uamilon bnd4o-
water io 4-8 feet of surf.

31. Repond Io man overboard.

32. Responm ecoverffhn bss of GPS.

33. Respond to a crdft deck cargo Ire.

34. Abandon cat, craft seikin or Ire out of contnt

35. Operaftaoft t•e radar and provide naviglon irkmTlon to crew.

36. Respond to general craft fie.

37. JeWson cago.

38. Operate the AWARC-182/ANWARC-182A transceiver and applicable secure voice equipmet.

39. Inspect bebo deck spaces.

40. A~qir and prvide in0rmion to crew to assist in pebming turn, undeway.

41. Deaivate radar and HSVL, and airmiand provide W naon lo crtam isDift in edri well
deck ea" with stippoit ship undenoway.

42. Operate the ANVURC-92 ransceiver and applicable secure voice equipmMe

43. Acquire surf and beach oo eanonleures, visu, and provide irdommion lo crew.

44. Maintn caew operating (otur) og.

45. Adivale radar and HSVLM and axke and provide kdon.aft to crewI assist with traulnson lmd-
o-waer inlo smooa water, at crest of beach.

46. C4odnale operational ons Wth other crew.

47. Operate the ANNRC-43 transceiver and appicatle secure voice equipmert

48. Respondhoover from bss of radar.

49. Respondhecoe from loss of DCU.
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50. Deacvae radar and HSVL and aacoire and provide indonnlon to crew to assit i peomnnrg bN

speed waler-lo-land tansion, crait in mraeuver mode in srnoll water and obstacles on ea.

51. ,xLpre stafce crtacls •vsuly, ard pmvidel•r ainoa•a crew.

52. Reo•, ncroover from los of SCU.

53. Atelvae and tune the ANWRC-43 tansceiver and s secure voice equopent.

54. Aouire and provide Womvaon to crew to assist Wtre on over humr in stibw water, water depth
1-7 feet.

55. Communicate with personnel oard other phatbins or ashore.
56. Report rnairtnac dW pw ID engineer or cralltr• .

57. Participe In general prerftsson planning.

58. Actvate and tune the AN/ARC-182/AN/ARC-182A tansceie and applicable secure voice
equipment.

59. Deactlvate radar and HSVL, a•id acqke and provide iromnaton to crew to assist in perfoming wel
ded enriy with support shp at anchor.

60. Deacivate radar and HSVL, and aomu*e and provide Womalon to armw to assist in peftrnring
waer-o-rand transition hloUgh surf, cal in cmise mode.

61. Acire and provide Intoallon to crew to afist ftsiion over hurrl at critical depth, water depth

8-20 feet.

62. Activate and tune the ANAJRC-92 transceiver and appicable secure voice equiprent.

63. Aapfe and provide ir*rnmadon ito crew to assist In manmtirning heading cotrol over hump speed.

64. Inspect staboard side frame 1 fWO.

65. Deactivate radar and HSVL, and acuire and provide ftmeion to crew to assist in perlorrning
high speed water-to-land trasition, cralt in crise mode m smooth water and on dear beach.

66. Mcuire and provide irdonnmalon to crew to assist ransition over hump in deep water, water depth
greater than 20 feet.

67. Establish and maintain electronc conrunicalons, usig head sets and rricphones.

68. Acquire and provide k*inoion to crew to assist In pedoring a deperue from land

69. Aoquire and provide i*r Wm to crmw to assist In executing lateral ranslation, underwa.

70. R from loss o AHRU.

71. Create monlhly crew operating (hour) mpoft.

72. Acquire and provide ktdon to crew to assist in pmefrd a wel deck departure.

73. Alcire and provide fomation to crew to assist In W roing ream peres.

74. Inspect stabotad onyoh cabin.
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75. Operaleftmolor the AHRU and provide navigalon inlomnion to crew.

76. Rfsporndtwver from loss of Intemal cralt coruniclons.

77. APW anid pmovide irbmwtion to crw to assist in traver slopes (sal hills and sand dunes),
craIn MweNG" mode.

78. A&Uire and proi•de ifmllo- ID crw Io assist in po•lioring Caf for gIkan~ xming. Crait in
MaONg mode.

79. iAvge and adxit the radar.

80. Actvale the altitude heaing reference unit (AHRU).

81. Aquire and Provide inloinvion to crew to assist in peroriing a rission deparlure.

82. Respondireoover from loss of AN/ARC-182J182A tnsceiver.

83. Respondlrecover from loss of HSVL

84. Acwire and provide irMnalion to crew to assist in bacing craft down slope, crat in crise mode,
on slope with bow up-slope.

85. Ac/lre and provide krortmion to crew to assist in pertaing leral tranlation on a slope.

86. Insec port passengr ooramnet

87. Inspect port sugstructure/01 level.

88. Inspect port side frame I5flarntail.

89. Pedom wak-around inpection of craft.

90. AdLire and provide inbomlion to crew to assist in mainltainig heading otrol under humpspeed-

91. Inspect the port superrsucture.

92. Request and receive iomnalion from crafrnaster regaring operanal issues.

93. Repond~recover from loss of ANAJRC-43 transceiver.

94. Aquire and provide itxnalon to crew to assist with l-off and hver over land.

95. Respontrdecover from loss of ANNRC-92 taweiver.

96. Inspect staboard 1 level.

97. AWke and povide ir*xoanon to crew to assist in pefrfntig laMeral banslaion in a hover.

98. Acqire and provide Iinonalion to crew to assist in operating craft in hulbome mode.

99. Perfomn wak-aound inspection ol cralt.

100. Acim and provide inlo ion to crew to assist with "to and hover over waler.

101. Aclire and provide innadon to crew ID assist in parfruV nornl7 slop over land, craft In
maneuvering mode.
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102. IrkpeW efterior hutl.

103. 1 sp athe stabmomn supermtuckre.

104. AdMfv the SCan converter unit (SC).

105. Request xd receive Ikfxwon forn bidmaswe regmarig status of cago, mecharkal systems,
or deck operaons.

106. FReques and rceive kornlion bomn baftasler regadng port-side visbity (e.g, other crakL
surf, beach, 1".htsel.).

107. Request ard receive Idonmnation from cdraster or ewoneer regarcng visibly (e.g., other craft.
surf, beach, lgs, elo.).

108. QOprate',rtor the HSVL and povide aigaion Inftmaton lo crew.

109. Inspe cago deck

110. Acquire arid provide kixnaloion to crew to assist In pedornfg normal slop over waler.

111. Maintain• d*lg.
112. eqe astrid receive irlo*nalon from deck nechait regaring staus of calgo, mecharica

systems, or dek operations.

113. Request and receive ilomhion from engineer regamdng navigaton issues.

114. Aquiie and povide kftmaion ID crew to assist In corning off cushion over waler, cradt slpped
and In hover.

115. Advale the cigtal cornveter urit (DCU).

116. Aocft and prvde krwmalion to crew to assist In Coning to bo cushion over water, craft slopped
and in hover.

117. Obtain wind, Wide, sea stabe, and beach conditions from CIC.

118. Obtain cargo weight and numter of passengers from loaknuter.

119. Otin signatures veriying that pre- and posTission che&ks have been perforned.

120. Adivate the high speed velociy log (HSVL).

121. Obtain outside tepralme from engineer.
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NAVIGATOR TASK LIST 3:

LCAC NAVIGATOR OPERATIONAL TASKS
IN DESCENDING ORDER OF

IMPORTANCE
Raw*
Order

1. Repnd togeneral craftfire.

2. Respnd Io a craft docitcargot Sm.

3. Respond Io manoveiboard.

4. Respond to collsion.

5. Abandon cauft, crafsiridng orfie out of corilol.

6. Pedu.-m movigatbr duties in low %isl~ity, caft in noemnal operalional f mode, vitlsity approximately
1,000 yards.

7. Perform navigator chides at right, using right vision equment.

8. Acivate and a*us Vie racd.'.

9. Serveas safety officer on do& toassist fmoing to asft*atanchor.

10. Serve as safety offier on deck to assist anchoring caWlt

11. Make navigation decisions, independently, to deviae fromn the estatished plan or procedujres,
based on conciion and avaliatb ionkalion,

12. Estafsh and maintain electronic comlwriuncalions, using head sets and nicrhones.

13. Activate the attitude heading reference unit (AHRU).

14. Activate the digital converter unit (DGU).

15. Activate the global positioning systemn (GPS).

16. Serve as safely officer on decktoDassist mokIgo a pier.

17. Sereas safety officer ondeck toassist departure frmanchorage.

18. PAcvate the scan converter unit (SMU.

19. Cooidinate operational actions with other crew.

20. Plot a tradckWth dead redwonlng navigation.

21. Respod~ecverfrorn loss of radar.

22. Develop mission plan, using approriae forUma and collected information, and presert plan to
calknaster for review.

23. Serve as safety officer on deck to assist mooring Io a buoy.
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24. Request and receve inrrnallon from badnaester regarding port-side visbity (e.g., other cat,
surf, beach, Ights, etc.).

25. Serve as safety oficer on deck Io assis depature fron sip moofn

26. Prepare a navigation rn.

27. Jettison cargo.

28. Comnunicale with personnel aboard other plaforis or ashore.

29. Report malnrenance dsmpancies to engineer or crafmaer

30. Respordrecover from loss of internal craft nmurrications.

31. Request and receive information brn caftnaster regaling operational issues.

32. Acivate and tune the ANIARC-182/AN/ARC-182A transceiver and applicable secure voice
equupent.

33. Acquire surface oontacts, visually, and provide inonnatiom to crew.

34. Acivate and tune the ANNRC-43 ranscewver and applicabie secure voice equipmrnt.

35. Operate the AWARC-182/ANIARC-182A transceiver and appicable secure voice equipment

36. Read, interpet, and update nautical charts.

37. Acquire and provide lomvSon lo crew to assist in perlomnng turn, underway.

38. Perform navigaor dutes during cold weadr operations.

39. Operate the ANIVRC-43 transceivr and appicable secure voice equipment

40. Operate the AN/URC-92 transceiver and applicable secure voice equlpmnent

41. Acivate and tune the ANAJRC-92 transceiver and appicable secure voice equiprnerW.

42. Perform navigator dulies in heavy weather over water, in day$^ with sea state of 4 or g.eater.

43. Perform navigator dudles over ice.

44. Operdaetr the radar and provide navigation irlormnlon to crew.

45. Deacivate radar and HSVL, and acquire and provide inlormation to cmw ID assist in performing wel
dek entry with support ship underway.

46. Respond~ocoverfrom loss of DCU.

47. Obtain wind, tide, sea state, and beach onrdtions from CIC.

48. Resporirecover from loss of SCU.

49. Parlicoft In general pnerission planning.

50. ,quirei sf and bea ch rvu, ar-d mprovidehirdlinlont o crew.
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51. Pefdoi navgaor dues dudn e brenM operaons.

52. Pdvate the high speed velocity log (HSVL).

53. OperArnororr the AHRU and provide nvgation Irorrnation ID crew.

54. Request and receive Irormatlon from cralmaster or ergineer regadng visibilty (eg., other craft,
surf, beach, lghts, et.).

55. Deactvate radar and HSVL, and acqire and provide i*Inoiion to crew to assist in peffomnrng
water4o-land transilion through suit, craft In cruise mode.

56, Operietnorvir the GPS and provide navigation Iinormailon lo crew.

57. Activate radar and HSVL, and aouire and proide inlonaion to crew to assist transiion land-to-
water Into 4-8 feet of surf.

58. Dea te radar and HSVL, and acir~e and provide irommlon to crew to assist In perfomring wel
ded entry with support ship at anchor.

59. Deadivate radar and HSVL, and acxqire and pvide Inronalon to crew to assist In pedfomfing lo
speed water-lo-and transition, crat in mauneuer mode in smooth water and obstacles on beach.

60. Deadivate radar and HSVL, and aocq*i and provide Wionnaion to crew to assist in perdomning
high speed water-to-land transition, cra• In cauise mode in smooth water and on dear beach.

61. ResporK oV from loss of AN/ARC-182/182A transceiver.

62. Peloim navigator cues in high winds over land in daygft.

63. Order maeerals and replacement parts through MRMS.

64. ReMo o m from loss of AHRU.

65. COerate'nonhor the HSVL and provide naviat irionmnon lo crew.

66. Respondfreoover from loss of GPS.

67. Inspect starboard side frame I5Rfarl.

68. AcWlrm and provide information to crew to assist in perxfoi*n a wel decki depature.

69. Mainalin demk log.

70. Respondhoove from loss of ANNRC-92 transceivr.

71. Aolire and provide Mlr~mnlion to crew to assist in malinrirt heaing coutrol over hup speed.

72. Reuponeover from loss of HSVL

73. Enrr data o generaie a job matedals lL

74. RePosncKrecovi r from loss ol ANAJRC-43 traw ivoer.

75. e arid ep nloWde ktOm to cw to maMin peodom a islon dep e.

76. Aockle ard proide m mi to crow to mmlii n mlairin hearlng uooll under hrump

speed.
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77. Amoire and provide Irto~rrralon lo crew to assist in executng lateral tanslation, underway.

78. Inspect the starboardueutuue

79. Inspect starboardI superstructursV1 level.

80. Pewfonn wak-around Inspection ofcralt

81. Inspect staboard control cabin.

82. Adivale radlar and HSVL, and acquire and provide dnomunllon lo crewlo assist with transiton land-
toiwater kWl smooth water, at crest of beach.

83. Acquire and provide i*nloralion lo cam to assist In perforning a departure from lend.

84. Inspect fue bay port forward (2-3-20).

85. Request and receive inlrrTnaton from engineer regardig navigation Issues.

88. Acquire and provide inlorrnaton to crew to assist in peformirg return priocecures.

87. Inspect the port superstructure.

88. Inspect fuel bay starboard forward (2-4-10).

89. Inspect fuel bay port aft (2-15-20).

90. Inspect fue bay starboard aft (2-15-10).

91. Inspect cargodcedc.

92. Acqir and provide Inrtormallon to crew to afsit transiton over humpy at critcal depth, wate depth
8-20 feet.

93. Obtain signatue venffftl tha pre- arid postndssion cherM have been perilorrned.

94. Maitain cre operAtng (hour) log.

95. Inpect exterior hull.

96. Inspect fuel equipment compartmer: starboard (2-17-30),.

97. Inspect fuel equipmmiet ooqpartmener port (2-17-40).

98. Acquire and prvide Inblrnilon lo crmwo, assist in trammft* dopes (smal Ihil and said dujnes),
crdt In Maieu Wver MOde1.

99. Amoire and provide inlormaon lo crew Ito amist In pedbn*ig MWe traniflticon on a slope.

100. Request and receive hWomr~ilon from bad~muter regardnrg statu of cargo, mechanical systems,
or deck operalons,

101. Acc*, and provie ktomdon 110 rOeWt assist VrMW ove~r hump in shilow Wate, WSWe depth
1-7 feet.

102. Perorm wak-around inpedlon of cra.
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103. Obtain cargo weigt and nutber of passengers from boadmaster.

104. Inspect below deck spaces.

105. Pqiire and povide Inomnation to craw to assist in operating cralt in hullboe mode.

106. A•xqire and prvde iowmation to crew to assist in bacdrig cralt down slope, cralt in cauise mode,
on slopewit bow upslope.

107. Aoclire and provide iromiion to crew to assist in pedoffning lateral translation in a hover.

108. Acrtie and pvide Wormaon to crew to assist In pertorming nomail stop over water.

109. Acqire and pvide iormaion to crew to assist with 1-off arnd ho over land.

110. Aqiir and provide inlomiation to crew to assi with Ift-off and hover over waler.

111. Aocqim and provide lrftmafion to crew to assist in posiloing craft for bacingunrdoacing, cralt in
maneuverng mode.

112. Request and receive inlornalon from deck mechanic regarding status of cargo, mechanical

systems, or deck operations.

113. Create monthly crew operating (hour) reports.

114. $AxLimre and provide irboiabon to crew to assist transition over hump in deep water, water depth
greater than 20 feet.

115. Acquire and provide irnofnamon to crew to assist in pedomning nomal slop over land, craft in

maneuvering mode.

116. Inspect port side frame 15/fartail.

117. Inspect port superstcture01 level.

118. Acqure and provide irmaion lo crew to assist in coming to low ashion over water, craft stopped
and in hover.

119. Aquire and provide inlomntion to crew to assist in coming off cushion over water, cralt slopped

and in hover.

120. Obtain outside temperature from engineer.

121. Inspect port passenger 'ompartmert

169



LCAC Nsvdog Tad.s

170



Anacapa Sciences, Inc.
LCAC Crew Task Analysis

APPENDIX 8.

LCAC LOADMASTER TASKS

RANKED IN DESCENDING ORDER OF

1) OVERALL CRITICALITY
2) DIFFICULTY TO LEARN

3) IMPORTANCE TO M!WSION SUCCESS
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LCAC Loadmast•r Tasks
Oveall Criticaliy

LOADMASTER TASK LIST 1:

LCAC LOADMASTER OPERATIONAL TASKS
IN DESCENDING ORDER OF

OVERALL CRITICALITY

Order

1. Operate the P-250 punp.

2. Rig the P-250 pump.

3. Cabikdte c&Wo wett using ppropdae fomla.

4. Perform loadmaster clues in heavy weather, over water, in daylght, with sea state of 4 or greater.

5. AbandonA craft sinking orfire out of controL

6. Respond to man overboard.

7. Respond to failed tow rig.

8. Respond to a craft deck cargo fire.

9. R the cra•t ow rgto tow an LCAC.

10. Peuform koadmaster dulles In low visbiity, cralt in normal operational mode, visibylty appeo~dm ly
1,000 yards.

11. Calculate total craft weight using apropriate fotmxia

12. Rig the cralt tow dg to be towed by another LCAC.

13. Rogperate emergency stem ramp recovery gear.

14. Respond to olsor,

15. Respond to a general craft fire.

16. Jetison cargo.

17. Determine the oplimum layout for balanidng cargo on LCAC deck.

18. Akceir and provide irtormalion to crew to assist in performing wel deck entry with spport ship at
anchor.

19. Supevise non-crw personnel in attaching gipes to secure cargo using hostile firemwaame
method.

20. Acque and provide irormamlon to crew to assst in perfoming wel deck entry with suport shp
underway.

21. Make decisions, Independently, to deviate from the estabisted plan or procedures, based on
condillom and avalable 'Ionmoall
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22. Pedorn loadnaster cudes over ice.

23. Acquire and provide hnormalon to am to assist in posilioning craf lor bairngfuN* craft i

mane-vern mode.

24. Respond to loose cargo on deck.

25. Assistancomtngcraft.

26. Provide safety and technical support to crew responcing to equipmert casuaties.

27. Perbfon CRRC launch and recovery.

28. Remove the crat tow dg after having been towed.

29. Retrieve the anchor to peuiit departure from anchorage.

30. Perform loacaster duties in high winds over land in dayight

31. Supervise personnel in the pedormance of loact tasks or othr wor•

32. Acquire and prvIde inlomation to crew to assist in baddng craft down slope, cralt in cruise mode,
on sopewith bow up-slope.

33. Fig and deploy anchor to assist anchoring crafL

34. Pedorm boadmaster dutes at right, using night vision equipment

35. Coordnate perlfomance of al chedclists.

36. Alfach grpes to secre cargo using host fieimartime method.

37. Particate In general Wenission planning process.

38. Direct bading of cargo by crane method, using hand signals and voice comrnads.

39. Assist in instialon of cold weather IW

40. Determine the center of balance of a coriined boad"

41. Create LCAC load plan and submit to craftmaster for review.

42. Supervise non-crew personnel in attaching gripes to secure cargo using peacetime/training
method.

43. Serve as Ine haldwd to assist moorng to a ship at anchor.

44. Assist departure from anchorae.

45. Serve as ine handier to assie mooring to a buoy.

46. Acquire and provide iioniation to crew to assist in perforring low speed water-to-land transiton,
cralt in mareuver mode in smooth water and obstacles on beach.

47. Report maintenance discrepances to raintenance control.

48. Rl.perde ergency hydrauic purp for bow/stem ranp.
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49. Request and receive inlormnon from cilmftnster. engneff Or navigator regarding visibiliy (e g..
ohecr aft, surf, beach, k~ts, etc.).

50. Dkrc loading ol cargo In a welldedk, usbV hand signal anid voice corivimans.

51. Remove and secure the crft lwdg after bwirug

52. Acquir mid ProVid k*xmalon to crew to assist in traverin slopes (sna ills~ and said dunes),
oall In maneuvering mode

53. Dkrec crew personnel, vedtialy, to conduct specilc tasks.

54. Acquire and provide Wdormation to crew to assist in perfominf Wleial translation on a slope.

55. Direct offloaling od cargo by crane method, using hamid wsiU mid vowc commnands

56. Acquire and provide N~xmudo to crew to assist in performing high Woeed water-Ioand transition,
craft In cruise mode In smoothi wato and on cdear beach.

57. Estabtlsh and mantai~n electroirk corimunocalions, using head set arid mricrophones.

58. Coordinate operational actions with othe cre.

59. Request mid re"ev kWOrmaton from c~rritaster regarng operationial Issueis.

60. Detem-dne the required numb~ter and location od gripes to secure cargo.

61. Direc non-crw persomel, veebaly, to condctnc speckli tasks.

62. Request and receive inloonnallon from navigawo magardnrg navigation Issues.

63. Acquire and provide irlorrneon to crew to assist with transition landtowater into smooth water, at
crest od beach.

64. Inspect fuel bay Port forwald (2-4-20).

65. Inspect fue bay port aft (2-15-20).

66. Acquire and provide irtomnaton to crew to assist trainsition ove humpy a cnitical depth, water depth
8-20 feet.

67. Perforni walk-around Inspection of craft.

68. Acquire and provide kn~xrstlo to crew to assist with Nfl-oll and hover ove laid.

69. kDirc loading of carg on the beach, using hand signals arid voice commanwds.

*70. PerlormMAV launch.

71. Inspect port side frame 1511 antall.

72. Maintain mid file bad plans

73. Inspect fuel equipmenet compattmener port (2-17-40).

74. Acquire mid provide Wormonluon to crew to assist in executing latra translation undeway.
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75. Request and receive irnomion from deck mechaic regardng slams o carg, mechaical
systenu, or deck operations.

76. Pernom Ioa aster duls during ice breaking operations.

77. Ac•uire and pmovide irmnllon to crew to a tisr arnsition larn-to-water inlo 4-8 feet ol surf.

78. Acire ancd provide inlonnation lo crew to assist in pedorrnig iaeral translation in a hover.

79. Inspect luel bay starboard aft (2-15-10).

80. Inspect fuel equipment compartment starboard (2-17-30).

81. Direct oloading of cargo in a weldeck, using hand signals and voice conmrands.

82. Assist In verlicatlon of cold weather systeme operation.

83. Direct offloading of cargo on the beach, using hand signals and voice cormnancs.

84. Acquire and pmvide irtom'alton to crew to assist transilon over hunp in deep water, water depth
greater than 20 feet.

85. Acquie andpovde ironkmaUon to crew lo assist In pedoming watero-land transilon ttuough
suf, craft in cruise mode.

86. Inspect f bay starboard fward (2-4-10).

87. Acxqre and pnvide inuralon to crew to assist in pedomig turn, undmeway.

88. Atach gipes to secure cargo using peacetirnwtraning method.

89. Serve as Ine harder to assist moonrig to a pier.

90. Acuire and provide inornalon to crew to assist with I"l-oS and hover over water.

91. Assist wth engine water wash.

92. Insped cargo deck.

93. Request and receive information from engineer reganring engineerng issues.

94. Serve as ine handler to assist depal•ture from ship moodrng.

95. Inspect starboad side frame lfanrtal.

96. Assist in cold weather shutown procedures.

97. Inspect starboard superstrucur/1 level.

98. Inspect exterior hul.

99. Assist with pressure ref ueng, craft off cushon, powered t4p, main engines secured.

100. Assist with pressure delueling.

101. Acqire aid provide inlornalion to carm to assist In mainltaning heading control under hump
speed1
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102. Aquire and pv Wiomnall to crew to auist in operating cat in huklaome mode.

103. Assist wih crait besh water wash.

104. Pedorm wak-around Inspection od cralL

105. Aquure and povide inlorulion to crew to assist tansiton over hump in shalIbw water, water depth
1-7 feet.

106. ,a•uke and provide donmaion to crew to assist In pedonring normal stop over water.

107. Pedorm Ioadmaster duties duidng cold weather operations.

108. Determine the center of balance of paluitized cargo or ISO container.

109. Aquire and provide Wormadon to crew to assist in coming off cushion over water, craft stpped
and in hover.

110. Create bow-heavy load plan for long distance nmissiowu.

111. ,Aquire and provide inlomaon to crew to assist in pefdonuing normal stop over land, cralt in
maneuvering mode.

112. Rigfundg stem frTp chains for AAV launch.

113. Deterrrune the center of balance of a singl axle vehicle.

114. Inspect port superstructure 01 level.

115. Ereco port mast ght.

116. Inspect below deck spaces.

117. Inspect the staoard superstructure.

118. Commuricate with personel aoard other platfoms or ashore.

119. Detemine the cater of balance of a tandem axle vehicle.

120. Inspect the port superstructure.

121. Assist with gravity refuefng, craft olf cushion, no power available.

122. Assist in cold weather start operalion.

123. ,Acuire and provide information to crew to assist in coring to lo cushion over water, craft stopped
and in hover.

124. Receive and evaluate bad plan submitted by non-crew personnel.

125. Aquire and provide inionnlon to crew to assist in maintaining heading coml over hump speed.

126. Inspec staboard control caWn.

127. Inspect port passenger compartment.
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LOADMASTER TASK LIST 2:

LCAC LOADMASTER OPERATIONAL TASKS
IN DESCENDING ORDER OF

DIFFICULTY TO LEARN

Ra*
" Order

1. Calculate cargo weight using 4*mpsde omirla.

2. Operate the P-250 purmip.

3. Rig the P-250 pump.

4. Create LCAC load plan and submit to craltmaster for review.

5. Detemrne the opltimum layout for balandng cargo on LCAC deck.

6. Deterrrine the center of balance of a corrnined load.

7. Calculate total cralt weight using *propdate formula

8. Assist inslalaion cold weather idt

9. Perform loadmnaster cdlies in heavy weather, over water, in dayight, with sea state of 4 or greater.

10. Detefrrine the center of balance of palletized cargo or ISO container.

11. Receive and evaluate bad plan submitted by non-crew personnel.

12. Maintain and file bad plans.

13. Deteunne the center of balance of a single axle vehicle.

14. Detemunne tMe center of balance of a tandem axle vehicle.

15. Apuime and provide irtonmaion to crew to assist in perforning wel deck entry with suplpot ship at
anchor.

16. Make decisions, independently, to deviate from the estabished plan or procedures, based on
conditions and availabe inforniaton.

" 17. Serve as ine handler to assist morng to a buoy.

18. Partipafe in general prenission planning process.

19. Perlorm badmnaser duties in high winds over land In dayight-

20. Accluire and provide irtormaton to crew to assist in pedorfring wel deck entry with support ship
underway.

21. AcWire and provide information to crew to assist in posilioing craft for loadirn'unoading, craft in
maneuvering mode.

22. Respond to failed towrg.
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23. Abadon craL, craf snlkig orlire outo codr.

24. Respond to Man Overboar.

25. P:0opsrge emergency stern rarp recovery gear.

26. Rig the Crat low dg 10 low an LCAC.

27. Perlm bladmTstr duCs In low vsllft, craft I nor mal operallonal mode, visbily qapm M*
1,000 yards.

28. Ike ad pritde Wm o row to rsu trwanln over hump a cica depth, waer dpth
8-20 feet.

29. Supervise nonacrw personnel In aflachng gripes to secure cargo uslng hosile ftaflme
method.

30. Aqire and provide inkxmion to crew to assst in bacdng crat down slope, craf in crise mode,
on sope with bow up-sope.

31. Perfoim CRRC launch and recovery.

32. Remove the craft low rig after having been towed

33. Assist with engine water wash.

34. Assistanf• rlngasL

35. Retdeve the anchor to pernit departure from anchorage.

36. Rig the cralt tow rg to be towed by another LCAC.

37. Dkrct loading of cargo by crane mehod, using hand sign* and voice coumands.

38. ProvIde safety and technical support o crew respondng to eaumlent casuales.

39. Respond to collsion.

40. Acxure and provide iorrmnaion to crew to assist i raverng slopes (sman hils ard sand chne),
craft in maneuvering mode.

41. Acquire and provide inlormlaon to crew to assist in peflomring high speed waWlr-to-Ia transl§on,
craft In crise mode In smooth waler and on dear beach.

42. Respond to loose cargo on decl.

43. Respond to a craft dec cargo fire.

44. Acuim and pIovide iimnon o crew o as in peoning lalera trsialion on a slope.

45. Detemine the required runiWer and location of gAms to secure cargo.

46. Acquke and provide k ftniob to crew to assist in perollting low speed waler-to-land t-anwilon,
craft in mneuver mode in smooth water and obstacles on beach.

47. Respond Io a general craft Ire.
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48. Assist In cold weather shuidown prmcedures.

49. Assist In verlfcation of cold weather syserms operaton.

50. Jemmon cargo.

51. Peromn MV laMunch.

52. Rg mad defy anchor to assist armichong craft

53. Supervise personnel in the peonnmane of oading tasks or other work

54. Pedonn baadmaster dutes at right, using right vision eqiprment.

55. Acquire and provide rommlon to craw to assist In coning off custion over water, craft sopped
and in hover.

56. Direc odfloading of cago by crane method, using hand signals and voice comm~ands.

57. Acquire and provide irdomialon to crew to assist transition land-towater into 4-8 feet of surf.

58. Acquire and povide nlnation to crew to asst with l-olf and hover over land.

59. Acquire and provide inloImallon to craw to assist In mxecuting lateral tansalon, underway.

60. Acque and provide irlonnalon to crew to assist In pedoming normal stop over land, craMt In
maneuvering mode.

61. Coorinate perfomwane of al chedissM

62. Perform badmaster duies over Ice.

63. Assist in cold weather stat operion.

64. Direct backngof cargo In a weldedk, using hard signals and voice onnmiands.

65. kqire aid provide in ion to crew to assist in perforning norTTil slop over water.

66. Assist with pressure defueing.

67. Acquire and provide inlorrnao to crew to assist transition over hump in deep water, water depth
greater than 20 feet.

68. Atach gripes to secure cargo using hostile Imeartime method.

69. Aquire and provide inlomion to crw to assist in malrtnainng heading oornmi under hurmp
speed.

70. Acquire and provid IrlornaIon to crew to assist In perkmming water-toland transition thoug

su, craft In cruiee mode.

71. Asmt departure from anchorage.

72. Ff perM emergency hyk•/d ic pWmp for bow/stm raop.

73. Inmpet fuel bay port forward (2-4-20).

74. Inspefuel bay port aft (2-15-20).
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75. Drloaud bing Of cargo on the beach using hand signals and voice Commaunds.

76. Serve asun handier to asuist mnooringto a ship at anchor.

77. ServeBie hanclerto .dat mornboapler.

78. Remove and seoore the crftltow rig after owing.

79. Acquire and provide lnkorgion to OrW to .asit hin Pe1mng i Waeual translation in a hover.

80. Request and receive Iriormalion from engineer regarding engineeuing Mussue-

81. ocordlnale operational actions with othercrwN.

82. Dimc crewv personnel, verbualy, to condctzc specifc tasks.

83. Commnu~icele with peusonnel toa~d Other Plifonns Or ashore.

84. Inspect fuel equipmrrin comparftmntr port (2-117-40).

85. Inhpect fue equipment compartment starboard (2-17-30).

86. Acquire and provide inlormallon to MrW to asMs with "f~~ arid hoVer over water.

87. Ac~ire and provide kWormalon to crew tO asInth perbxrrin turn,underway.

88. Supervise non-cre personunel in attaching gripes to semnr cargo using paacelimfafirdrung
methOd.

89. Direct non-cre personnel, verbally, to conduct specific tasks.

90. Perflorm boadhnuter chilles dr~inng cold weather operations.

91. Acqire and provide Irdoirnalion to cam to assist In operating craft in hullbome mode.

92. Assist with pressure refueling, craft off cushion, pow~ered Lip, main engines secured.

93. Acquire and provide k ibObi~o to crew to assist transillon oam humrp In shalow water, water depth
1-7 feet.

94. Inspect luel bay starboard aft (2-15-10).

95. Acquire and provide Inkomnalon to crew to assist with transition land-to-watler klo sm ooth water, at
creag of beech.

96. Directoffloeking of cargo on the beach, using hand signal and voice commands.

97. Acqire and provide Ioi~naloinon to crew to assist in coning to bw cushion overwaler, craft stopped
and in hove.

98. M~ect olloadhi of cargo in a weldKdc using hand signals and voice commwldsa

99. Requrest and receive Ir~onnio lfrom nav~iglor regarding navigaion k isses

100. Inspect fuel bayesaboard forward (2-4-10).
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102. Seoe as kie handler to assist departure frmm ship roodn

103. Request and receive dinormaimon from a tmr, enrmr or naOg M regaidng viSibAY (e-g.,

other craft, s.t, beach, i", etc.).

104. Request and receive kiOMnn fmm CratMaSter regadni operaona issues.

105. Eret'idvw pot mast g.

106. Assist with grawy reueing, craft off cushon, no pwer avaiiab.

107. Inped pod side frame 5latnal.

108. Mquire and provide iormdo on to crew to assist in maintairing heading corol over hutrp speed.

lo9. Estaimh and maintain ectmr•nic comnmuicaions, using head sets and micrphones.

110. Request and receive innormalion from deck mecharic regardng status of cargo. mecharka]
systems, or deck operations.

111. Peforn Ioadmaster dudies cdlung Ice brealdng operations

112. Rigknrug stem ramp chains for AAV launch.

113. Inspect exteuor hu.

114. Create bow-ey bad plan for Iong distance missions.

115. Inspect the starboard supetsucture.

116. Attach gripes to secure cargo using peacetimeMraining method.

117. Perform wak-arund inspection of craft.

118. Inspect starboard side frame laiaud.

119. Inspedctagodeck

120. Inspect starboard sperstructur level.

121. Assistwih craft fresh waer wash.

122. Inspect the port superstructure.

123. Perlomi walk-aiomnd inspection Of craft

124. Inspect port superstclure 01 level.

125. Inspect bebw deck spaces.

126. Inspect port passenger orTparitenet

127. Inspect staboad control cain.
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LOADMASTER TASK LIST 3:

LCAC LOADMASTER OPERATIONAL TASKS
IN DESCENDING ORDER OF

IMPORTANCE

FRak

Order

1. Respond to a craft deck cargo fire.

2. Abadon craf mt sinki or Ore out of (conrol.

3. Respond to a general craft fire.

4. Respond to faied tow ft

5. Respond to man overboard.

6. JelUson cargo.

7. Respond to colsion.

8. Rig the craft tow fig to be towed by another LCAC.

9. Perlonm loadmiaster duties over ice.

10. Rig the craft tow dg to tow a LCAC.

11. Pedorm akadnlager dules in low visilly, cralt in normal operalional mode, visbiity approArnately
1,000 yards.

12. Operate the P-250 pump.

13. Rig/opee emergency stem ranp recovery gear.

14. Esalish a nd main electic corrujrications, using head sets and rrcphones,

15. Respond to loose cargo on deck

16. Pedorm ioadmaster dullis in heavy weather, over water, in dayight, with sea state of 4 or greater.

17. Perform walk-almMd hispeiKon of craft.

18. Request and receive InlormeUon from cmrat e, engineer or navigator regading visibilty (e.g.,
other crau sui, beach, ights, etc.).

19. Report main e discrepiances to mntirenance contol.

20. Supenrise personnel In the peuormance of laing tasks or otherkoe*

21. Supervse non-crew pewonnel In alct;ing grpes to secure cago using hostile fire/W •me
method.

22. Request and receive kftormlon 1m fromnalmse regaidig operational issues.
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23. Supervse non-crew personnel in atlaching gripes to secure cargo using peacetimeorainir
method.

24. Rig the P-250 pump.

25. Senee as Ine handler to assist mooring to a ship at anchor.

26. Atach gripes to secure cargo using hostile irewarlme method.

27. Assist h gcraL

28. Rig and deploy anchor to amist ancholng cras

29. A•uie and pvWde Inlrmalon to crew to assist In pearorrhing wal dec ertry wh support ship
underway.

30. Request and receive idomialon 1from navigator regarding avigation issu es

31. Request and receive Iiornmaton from deck mechanic regaring stabus od cargo, mechanical
systerm, or deck operaions.

32. Provde safety and techrdcal support to crew respordng to equipment casualtes.

33. Perform badmaster duties at night, using night vision equipment.

34. Pedorm loadmaster dules during Ice brealdng operations.

35. Assist dparture fom anchorage.

36. Insped port side frmaie 15/fantail.

37. Atach gripes to secure cargo using peacetml eli method.

38. Cooidnate pedomnunce of all checkists.

39. AcWIre and provi• inleommlalon to crew to assist In positoning cralt for badrnurioading, cra In
maneuver mode.

40. Perform CRRC launch and recovery.

41. Direc crew persomel, verb*, to conduct specif tasks,

42. Retrieve the anchor to pemit departure from anchorage.

43. AoWe and pvAde inrorneton to crw to assist in perfonring wal deck enrty with suport shp at
anchor.

44. Renova and secureth crat tw rg afer lowtr4

45. R•ttperae emergency hydrafI pump for b•w/gem ramp.

46. Aquire and prvde inlormalon to crew to asist with transition landto.war Into smooth water, at
crest of beach.

47. Remove the craft tow rig afWer having been towmed

48. upedcamgo deddc
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49. Direct non-Mw peMorMIl, vebally, to oonducd speCiC tasks.

50. Cmodnoe operalonal actons with oter crew.

51. Direct oadng of cargo In a welddc, using hand signals and voice comimands.

52. Inspect bebw deck spaces

53. Perbm wak-ound Inspecon Ofat.

54. •cquire and provide kftmnaiion to Crew to assist in badIdng craft down slope, craft In crise mode,
on spe th bow p-sbpe.

55. Make dedsions, Independently, to deviate from the establthed plan or procedures, based on
condilons and available k~xmal

56. Inspect starboardsu level.

57. Inspect port supershnzlure 01 level.

58. Pedorn bamasri duasm in hih winds over land In day•It

59. Inspect starboard side frame 15fantall.

60. Inspect fe bay port forward (2-4-20).

61. Inspect fuel bay port aft (2-15-20).

62. Direct onoading of cargo in a welldecK, using hand signals and voice oomiwids.

63. Inspect fuel bay staboard foward (2-4-10).

64. Inspect fuel bay starboard aft (2-15-10).

65. AsistlwIh craft ftesh warWwash.

66. Direct loading of cargo on the beach, using hand signals and voice omnmands.

67. Direct offloaing of cargo on the beach, using hand signals and voice commands.

68. Aorre and provide inlomion to craw to assist in peuforrmm low speed waer-to-land tansitlon,
crait In nemwer mode in smooth water and obstacles on beach.

69. Insped fuel eqipment oompartment port (2-17-40).

70. Direct loading of cargo by cran method, using hand signals and voice commwands.

71. Diect ofloading of cargo by crane method, using hand signals and voice conwands.

72. Inspect fuel ecuipmenr oompa"ment stardoard (2-17-30).

73. Inspect exterior hull.

74. Cakulate cargo weight using apprOpilae fomula.

75. Aquie and provide Irdnnlion lo crew lo assist In peforllng leral tranlalion in a hover.
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76. Acquire and provide ionmnion to cm to assist in pedomw* lea Wavel ion on a slope.

77. Serve as Ine handler to assist depaurte from ship moort

78. culate Iota crat weg us.r approprate f•om.m

79. Detemine the requid number and location of grpes to secure cargo.

8O. Acire and provide doralon to crmw to assist In pei okwr1g turn, undeway.

81. Acquire and provide Inloranon to crew to assist with iE-off and hover over land.

82. Acquire aid pmvide klonnalon to crew to assist in tVesin slopes (sina hills and sand durne),
craft In maneuvering mode.

83. Serve as ne handler to assst mooring to a pier.

84. Acquie and provide kfrnhlon n to crew to assist with I-"ff and hover over water.

85. Acquire and provide tirnalnm to crew to assist in executing lateral anslaion, underway.

86. Acqire and provide kfom on to crew to assist in peforung high speed water-to-end tradisonr
craft In acme mode in smooth water and on cder beach.

87. ParUcpate In general premrssion plurirng process.

88. Serve as Ine handlerto assist moorng to a buoy.

89. Acquire and provide irnormation to crew to assist transition over huump in deep water, water depth
greater than 20 feet.

90. Alluire aid provide iriormaton to crew to assist in perTdoring water.to-land transition through
surf, rIatn i cruise mode.

91. Pedornm AV laMunch.

92. Assist in verication of cold weather systems operalton.

93. Inspect the port sperstruure.

94. Acquire and provide Irdomalon to crew to assist transition land-to-waer Into 4-8 feet of suit.

95. •uxdog stem ramp chains for MV launch.

96. Request and receive Jrforrnation from engineer regarding engineedng Issues.

97. Create oW-havy bad plan for iong distanoe missions.

98. Irnsped the starboard supemtarum.

99. Assist with preu refuelg, craf off cushion, powered up, main engnes secured.

100. Pedormn badmaer dues cung cold weather operalons.

101. Aci aid provide kfromialon to crew to assist t anullon over lhmp at crcal depth, water depth
8-20 feet.

102. Determine the o~lnum layout for balanding cargo on LCAC dedc.
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103. A•qirM and priode iot o to aw to aslsw i in operatng craft in huNxxo mode.

104. Emcstow po mast lght.

105. Aaocirm and provide iriornulion to crew to assist tranrilon over hurp in shalow water, water deph
1-7 feet.

106. Assist in cold weather shutdown procedures.

107. ACWM and provide idonalon to crew to assist in maintaining heading comtol under hurr
speed.

108. Assist with pressure defueing.

109. Assis In Instalionoold weather kt.

110. Acqire and proved indoemaon to crew to assist in pedooming nonrml slop over water.

111. Assist with gravity refueling, craft off cushion, no power available.

112. Assst wih enine water wash.

113. Comnuricate with personnel aboard other platfoms or ashore.

114. AOaluire and provide irionnation to crew to assist in mantaining heating oornol over hump speed.

115. Acqre and provide Inloration to crew to assist in coning off cushion over water, craft stopped
and in hover.

116. Aoqui and provide irlomatn to crew to assist in coring to low cushion overwater, craft stopped
and in hover.

117. Acquir and provide irnormalon to crew to assist in perkortn normal slop over land, craft in
maneuvern mode.

118. Detenmine the center of balance of a cobtined bad.

119. Maintin and file bad plans.

120. Assist in cold weather start operalion.

121. Inspect starboad oontrol cabin.

122. Create LCAC bad plan and sulnit to craftester for review.

123. Inspec port passenger oonirtrnenL

124. DetenTine the center of balance of a single axWe vehicle.

125. Detemnne the center of balance of paletized cargo or ISO cortaIner.

126. Delefmine the center of balance of a tandem axle vehicle.

127. Rece"ve and evaluate bad plan subnitled by noncrew personnel.
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Ansamps Sdcene. Inc
LCAC Crew Task Analysis

APPENDIX 9.

LCAC DECK MECHANIC TASKS
RANKED IN DESCENDING ORDER OF

1) OVERALL CRITICALITY
2) DIFFICULTY TO LEARN
3) IMPORTANCE TO MISSION SUCCESS
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DECK MECHANIC TASK LIST 1:

LCAC DECK MECHANIC OPERATIONAL TASKS
IN DESCENDING ORDER OF

OVERALL CRmCALfTY
Rank
Order

1. Diagnose equipment problems, faults, and casualties.

2. Assist the engineer In recovering from loss of Oft.

3. Assist the engineer In recovering from loss of rudder control either hydraulic or electrical problem.

4. Assist the engineer in recovering from loss of bow thruster control.

5. Assist the engineer In recovering from loss of main engine fuel pressure.

6. Assist the engineer In recovering from loss of main engine.

7. Make decisions, independently, to deviate from the established plan or procedures, based on
conditions and available Information.

8. Perform port side lookout duties, In relief of loadmaster, as necessary (over water).

9. Request and receive information from engineer regarding power plant or other engineering issues.

10. Assist the engineer in recovering from main engine low lube ofl pressure.

11. Assist the engineer in recovering from loss of APU fuel pressure.

12. Assist the engineer in recovering from loss of propellor control.

13. Assist the engineer in recovering from main engine high EGT.

14. Assist the engineer in checking lube oil chip on detectors.

15. Assist the engineer In recovering from APU engine surge/stall.

16. Perform deck engineer job at right.

17. Perform port side lookout duties, In relief of loadmaster, as necessary (over land).

18. Respond to craft deck cargo fire.

19. Assist the engineer In recovering from loss of APU.

20. Assist the engineer In recovering from transmrisslon low lube oil pressure condition.

21. Perform deck engineer job In heavy weather, over water, In daylight, with sea state of 4 or greater.

22. Control bow thruster using local control valves when necessary.

23. Assist with engine water wash.
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24. Assist the engineer in recovering from main engine high lube oil temperature.

25. Assist the engineer in recovering from main engine surgeeinstall.

26. Respond to general craft fire.

27. Reset engineering-related circuit breakers.

28. Assist the engineer In recovering from APU high EGT condition.

29. Algn bow thruster/cushion vane hydraulcs for cross connection.

30. Assist the engineer In recovering from APU low lube oil pressure cordtion.

31. Assist the engineer In recovering from APU high WIbe oil temperature condition.

32. Perform below deck craft Ispecron after a colision.

33. Aign main engine fuel feed system for cross connection.

34. Assist the engineer in recovering from transmission high Iube oil temperature condition.

35. Abandon craft, craft sinking or fire out of control.

36. Align hydraulic system (prop & rudder) for cross connection.

37. Serve as Inehandler when towing another craft.

38. Assist the loadmaster In anchoring and weighing anchor.

39. Assist in starting the main engines by warning all personnel on deck, giving clearance to start,
checking hibe oil valve alignments, and by observing normal operation of the engine.

40. Perform deck engineer job In high winds over land In dayight.

41. Serve as Inehandler when being towed by another craft.

42. Assist the craftmaster in checking normal operation of craft control systems such as the rudders,
propellers, and bow thrusters.

43. Inspect fuel bay port aft (2-15-20).

44. Inspect fuel bay starboard aft (2-15-10).

45. Inspect fuel equipment compartment port (2-17-40).

46. Perform leak checks on the lubricatlon, hydraulic, and fuel systems.

47. Inform the engineer of discrepancies discovered during PMS and/or operation.

48. Respond to man overboard.

49. Inspect fuel equipment compartment starboard (2-17-30).

50. Direct/request crew personnel, verbally, to conckxct specific tasks.

51. Inspect fuel bay port forward (2-4-20).
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52. Inspect fuel bay starboard forward (2-4-10).

53. Align APU fuel feed system for cross connection.

54. Assist the engineer In recovering from blow-in door opening.

55. Ensure that aN tools, materials, and parts normally carded onboard are available.

56. Prepare materials not normally carried onboard that are needed for the mission.

57. Perform deck engineer job In low visibility, craft in normal operational mode, visibility approximately
1,000 yards.

58. Serve as Inehandler to assist mooring to a ship at anchor.

59. Inspect below deck spaces.

60. Respond to loss of communicatlons.

61. Assist the engineer In recovering from transmission and propeller lube systems low reservoir.

62. Serve as Inehandler to assist mooring to a buoy.

63. Serve as Inehandler in departing from mooring.

64. Perform emergency repair to skirt system as needed.

65. Serve as Inehandler to assist moodng to a pier.

66. Perform Inventory of tools onboard.

67. Perform deck engineer job during Ice breaking operations.

68. Assist crew personnel with maintenance of logs and preparation of reports.

69. Coordinate performance of all checklists.

70. Perform Inventory of spare parts maintained onboard.

71. Assist the engineer In defueling.

72. Dlrect/request non-crew personnel, verbally, to perform specific tasks.

73. Request and receive Information from craftmaster regarding operational issues.

74. Assist the engineer In pressure refuelng on ship or on shore.

75. Perform walk-around Inspection of craft.

76. Assist In securing cargo on deck.

77. Assist In Installation of cold weather kit.

78. Inspect starboard control cabin.

79. Inspect starboard side frame 15/fantail.

80. Inspect port side frame 15/fantail.
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81. Supervise personnel In the performance of tasks.

82. Jettison cargo.

83. Perform deck engineer job over Ice.

84. Establish and maintain electronic communications, using head sets and microphones.
85. Perform Inventory of PMS materials onboard.

86. Perform "clear and bright" test on fuel.

87. Assist with AAV launch.

88. Assist in securing power on the craft.

89. Participate In general premlission planning process.

90. Assist in cold weather start operation.

91. Assist In gravity refueling, craft off cushion, no power available.

92. Assist In starling the APU by observing normal operation while on deck and by warning all other
personnel on deck.

93. Assist loadmaster with rigging/unrigging stem ramp chains for AAV launch.

94. Assist with CRRC launch and recovery.

95. Inspect the starboard superstructure.

96. Assist In verification of cold weather systems operation.

97. Assist In main engine shutdown.

98. Inspect the port superstructure.

99. Assist In APU shutdown.

100. Request and receive information from navigator regarding navigation issues.

101. Request and receive information from loadmaster regarding status of cargo.

102. Inspect cargo deck.

103. Raise ramps using portable hydraulic pump.

104. Assist in cold weather shutdown procedures.

105. Inspect exterior hull.

106. Inspect port superstructure 01 level

107. Inspect starboard superstructure/1l level.

108. Attach/disconned power cable to apply/dsconnect external power.

109. Perform Inventory of reference publicatlons maintained onboard.
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110. Assist with craft fresh water wash.

111. Perform raising and lowering of the ramps, as directed.

112. Inspect port passenger compartment.

113. Refill water wash tank with distilled water.
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DECK MECHANIC TASK LIST 2:

LCAC DECK MECHANIC OPERATIONAL TASKS

IN DESCENDING ORDER OF

DIFFICULTY TO LEARN

Rank
Order

1. Diagnose equipment problems, faults, and casualties.

2. Assist the engineer in recovering from loss of Ift.

3. Assist the engineer in recovering from loss of rudder control either hydraulic or electrical problem.

4. Assist the engineer in recovering from loss of bow thruster control.

5. Perform port side lookout duties, in relief of loadmaster, as necessary (over water).

6. Perform deck engineer job In heavy weather, over water, In daylight, with sea state of 4 or greater.

7. Make decisions, Independently, to deviate from the established plan or procedures, based on
conditions and available Informnation.

8. Assist the engineer In recovering from main engine high EGT.

9. Perform port side lookout duties, In relief of loadmaster, as necessary (over land).

10. Assist the engineer in recovering from loss of main engine fuel pressure.

11. Assist crew personnel with maintenance of logs and preparation of reports.

12. Assist the engineer in recovering from loss of propellor control.

13. Assist the engineer in recovering from loss of main engine.

14. Control bow thruster using local control valves when necessary.

15. Assist the loadmaster in anchoring and weighing anchor.

16. Serve as inehandler to assist mooring to a ship at anchor.

17. Assist the engineer in recovering from APU engine surgelstall.

18. Assist the engineer In recovering from main engine surgelinstall.
19. Serve as Iinehandlerwhen towing another craft.

20. Serve as inehandler when being towed by another craft.

21. Assist the engineer In recovering from main engine high aube oil temperature.

22. Assist the engineer In recovering from main engine low lube oil pressure.

23. Assist the engineer In recovering from APU high EGT condition.
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24. Assist the engineer In recovering from loss of APU.

25. Assist the engineer In recovering from loss of APU fuel pressure.

26. Assist the engineer In recovering from APU high lube oil temperature condition.

27. Perform deck engineer job at night.

28. Serve as Iinehandler in departing from mooring.

29. Reset engineering-related circuit breakers.

30. Serve as Inehandler to assist mooring to a buoy.

31. Assist the engineer in checking Iube oil chip on detectors.

32. Assist the engineer in recovering from APU low lube oil pressure condition.

33. Align bow thruster/cushion vane hydraulics for cross connection.

34. Serve as Enehandler to assist mooring to a pier.

35. Assist the engineer in recovering from transmission low lube oil pressure condition.

36. Assist the engineer in recovering from transmission high lube oil temperature condition.

37. Assist with engine water wash.

38. Align main engine fuel feed system for cross connection.

39. Align hydraulic system (prop & rudder) for cross connection.

40. Perform deck engineer job in high winds over land in daylight.

41. Perform emergency repair to skirt system as needed.

42. Request and receive information from engineer regarding power plant or other engineering issues.

43. Assist with MV launch.

44. Assist in installation of cold weather kit.

45. Respond to craft deck cargo fire.

46. Perform deck engineer job over ice.

47. Respond to general craft fire.

48. Direct/request crew personnel, verbally, to conduct specific tasks.

49. Perform below deck craft inspection after a collision.

50. Perform deck engineer job during Ice breaking operations.

51. Assist loadmaster with riggingfunrlgging stem ramp chains for AAV launch.
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52. Perform deck engineer job in low visibility, craft In normal operational mode, visibility approximately
1,000 yards.

53. Abandon craft, craft sinking or fire out of control.

54. Assist with CRRC launch and recovery.

55. Assist the craftmaster In checking normal operation of craft control systems such as the rudders,
propellers, and bow thrusters.

56. Align APU fuel feed system for cross connection.

57. Coordinate performance of all checklists.

58. Inspect below deck spaces.

59. Inspect fuel bay port aft (2-15-20).

60. Inspect fuel bay starboard aft (2-15-10).

61. Inspect fuel bay port forward (2-4-20).

62. Inspect fuel bay starboard forward (2-4-10).

63. Inspect fuel equipment compartment starboard (2-17-30).

64. Inspect fuel equipment compartment port (2-17-40).

65. Perform Inventory of spare parts maintained onboard.

66. Respond to loss of communications.

67. Prepare materials not normally carded onboard that are needed for the mission.

68. Assist In starting the main engines by warning all personnel on deck, giving clearance to start,
checking lube oil valve alignments, and by observing normal operation of the engine.

69. Inform the engineer of discrepancies discovered during PMS and/or operation.

70. Assist the engineer in defueling.

71. DIrect/request non-crew personnel, verbally, to perform specific tasks.

72. Respond to man overboard.

73. Assist In securing power on the craft.

74. Assist the engineer in recovering from blow-in door opening.

75. Assist in securing cargo on deck.

76. Jettison cargo.

77. Perform leak checks on the lubrication, hydraulic, and fuel systems.

78. Inspect starboard control cabin.

79. Supervise personnel In the performance of tasks.
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Diucuay to Lwn

80. Perform Inventory of tools onboard.

81. AssIst In gravity refueing, craft off cushion, no power available.

82. Assist the engineer In pressure refueling on ship or on shore.

83. Participate in general prernission planning process.

84. Inspect the starboard superstncture.

85. Perform Inventory of PMS materials onboard.

86. Perform Inventory of reference publications maintained onboard.

87. Assist in cold weather start operation.

88. Ensure that all tools, materials, and parts normally carried onboard are available.

89. Request and receive Information from navigator regarding navigation issues.

90. Inspect starboard side frame 15/fantail.

91. Perform walk-around inspection of craft.

92. Perform "clear and bright" test on fuel.

93. Request and receive information from craftmaster regarding operational issues.

94. Inspect port side frame 15/fantail.

95. Inspect the port superstructure.

96. Assist the engineer In recovering from transnmssion and propeller lube systems low reservoir.

97. Assist in starting the APU by observing normal operation while on deck and by warning all other
personnel on deck.

98. Inspect cargo deck.

99. Assist In main engine shutdown.

100. Raise ramps using portable hydraulic pump.

101. Assist In verification of cold weather systems operation.

102. Inspect starboard superstructure/01 level.

103. Inspect port superstructure 01 level.

104. Request and receive Information from loadmaster regarding status of cargo.

105. Inspect extedor hul.

106. Assist in cold weather shutdown procedures.

107. Establsh and maintain electronic communications, using head sets and m.

106. Inspect port passenger compartment.
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109. Assist In APU shutdown.

110. Attach/dIlsconnel power cable to apply/cisoonnect external power.

111. Assist with craft fresh water wash.

112. Perform raising and Iowering of the ramps, as directed.

113. Refill water wash tank with d~stdiled water.
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DECK MECHANIC TASK UST 3:

LCAC DECK MECHANIC OPERATIONAL TASKS
IN DESCENDING ORDER OF

IMPORTANCE
Rank
Order

1. Request and receive Information from engineer regarding power plant or other engineering issues.

2. Respond to craft deck cargo fire.

3. Diagnose equipment problems, faults, and casualties.

4. Respond to general craft fire.

5. Assist In starting the main engines by warning all personnel on deck, giving clearance to start,
checking lube oil valve algnments, and by observing normal operation of the engine.

6. Assist the engineer In recovering from loss of main engine fuel pressure.

7. Assist the engineer in checking lube oil chip on detectors.

8. Perform below deck craft inspection after a collision.

9. Abandon craft, craft sinking or fire out of control.

10. Assist the engineer in recovering from loss of APU fuel pressure.

11. Perform deck engineer job at night.

12. Ensure that all tools, materials, and parts normally carded onboard are available.

13. Assist the engineer In recovering from main engine low lube oil pressure.

14. Assist the engineer in recovering from loss of bow thruster control.

15. Assist the engineer in recovering from loss of lift.

16. Assist the engineer In recovering from transruission and propeller lube systems low reservoir.

17. Perform leak checks on the lubrication, hydraulic, and fuel systems.

18. Inform the engineer of discrepancies discovered during PMS and/or operation.

19. Assist the engineer In recovering from loss of main engine.

20. Respond to man overboard.

21. Inspect fuel equipment compartment port (2-17-40).

22. Assist the engineer In recovering from loss of rudder control either hydraulc or electrical problem.

23. Assist the engineer In recovering from loss of APU.
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24. Assist with engine water wash.

25. Assist the engineer In recovering from APU engine surge/stall.

26. Inspect fuel equipment compartment starboard (2-17-30).

27. Assist the engineer In recovering from blow-In door opening.

28. Assist the craftmaster In checking normal operation of craft control systems such as the rudders,
propellers, and bow thrusters.

29. Assist the engineer In recovering from loss of propelior control.

30. Reset engineering-related circuit breakers.

31. Inspect fuel bay port aft (2-15-20).

32. Insped fuel bay starboard aft (2-15-10).

33. Make decisions, Independently, to deviate from the established plan or procedures, based on
condlfions and available Information.

34. Assist the engineer In recovering from transmission low lube oil pressure condition.

35. Assist the engineer in recovering from main engine high lube oil temperature.

36. Inspect fuel bay port forward (2-4-20).

37. Inspect fuel bay starboard forward (2-4-10).

38. Establish and maintain electronic communications, using head sets and microphones.

39. Aign bow thruster/cushion vane hydraulics for cross connection.

40. Assist the engineer In recovering from APU low lube oil pressure condition.

41. Assist the engineer in recovering from APU high EGT condition.

42. Aign hydraulic system (prop & rudder) for cross connection.

43. Assist the engineer In recovering from main engine surgeAnstall.

44. Perform port side lookout duties, In rellef of loadmaster, as necessary (over water).

45. Prepare materials not normally carried onboard that are needed for the mission.

46. Assist the engineer In recovering from main engine high EGT.

47. Assist the engineer In recovering from APU high lube oil temperature condition.

48. Align APU fuel feed system for cross connection.

49. Control bow thruster using local control valves when necessary.

50. Directirequest crew personnel, verbally, to conduct specific tasks.

51. Perform port side lookout duties, In relief of loadmaster, as necessary (over land).
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52. Algn main engine fuel fet I system for cross connection.

53. Perform deck engineer job in high winds over land in daylight.

54. Perform Inventory of tools onboard.

55. Assist the engineer In recovering from transnission high lube oil temperature condition.

56. Respond to loss of communlcations.

57. Request and receive information from craftmaster regarding operational issues.

58. Inspect below deck spaces.

59. Perform deck engineer job in heavy weather, over water, In daylight, with sea state of 4 or greater.

60. Perform deck engineer job during ice breaking operations.

61. Assist the engineer in pressure refueling on ship or on shore.

62. Perform deck engineer job in low visibility, craft in normal operational mode, visibility approximately
1,000 yards.

63. Serve as Inehandler when towing another craft.

64. Inspect port side frame 15/fantall.

65. Perform walk-around Inspection of craft.

66. Assist the engineer In defuehng.

67. Inspect starboard side frame 15/fantail.

68. Perform Inventory of spare parts maintained onboard.

69. Assist the loadmaster in anchoring and weighing anchor.

70. Assist in starting the APU by observing normal operation while on deck and by warring all other
personnel on deck.

71. Direct/request non-crew personnel, verbally, to perform specific tasks.

72. Assist In cold weather start operation.

73. Serve as inehandler when being towed by another craft.

74. Assist in APU shutdown.

75. Coordinate performance of all checklists.

76. Perform "clear and bright* test on fuel.

77. Assist in securing cargo on deck.

78. Assist in verification of cold weather systems operation.

79. Perform inventory of PMS materials onboard.
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80. Inspect starboard control cabin.

81. Supervise personnel in the performance of tasks.

82. Assist in cold weather shutdown procedures.

83. Assist In gravity refusing, craft off cushion, no power available.

84. Jettison cargo.

85. Request and receive Information from loadmaster regarding status of cargo.

86. Perform deck engineer job over Ice.

87. Participate In general prenission planning process.

88. Attach/disconnect power cable to apply/disoonnect external power.

89. Assist In main engine shutdown.

90. Assist In securing power on the craft.

91. Perform emergency repair to skirt system as needed.

92. Inspect the starboard superstructure.

93. Inspect the port superstructure.

94. Serve as inehandler to assist mooring to a buoy.

95. Inspect port superstructure 01 level.

96. Inspect cargo deck.

97. Inspect starboard superstructure/01 level.

98. Serve as inehandler to assist mooring to a pier.

99. Serve as inehandler In departing from mooring.

100. Raise ramps using portable hydrauic pump.

101. Inspect exterior hull.

102. Assist In Installation of cold weather kit.

103. Serve as Inehandler to assist mooring to a ship at anchor.

104. Assist with craft fresh water wash.

105. Refill water wash tank with distilled water.

106. Assist loadmaster with riggingfunrigging stem ramp chains for ,AV launch.

107. Assist with AAV launch.

108. Request and receive Information from navigator regarding navigation Issues.
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109. Perform raising and lowering of the ramps, as directed.

110. Assist with CRRC launch and recovery.

111. Assist crew personnel with maintenance of logs and preparation of reports.

112. Inspect port passenger compartment.

113. Perform Inventory of reference publications maintained onboard.

209



LCAC Deck Mechanic Tasks
knpounc•

210



REPORT DOCUMENTATION PAGE

Pu*bce po•eng buraemn ri mis raon o1 tibnmon U isesnsd W sweo-q I hourp r mapon@w.kwukxk 3 w siorrns wis g muc00n@moi amuw
o,,lq ,.rn maim. gedag andl rine 9wO dm neded. and =mnvien mad ai ie- ig tw N, -1, od dohn wam~ Send convuers ,eond io Ie
huron Iesnmam o a ny 0w mp~e ov Oes molhiemn of k'idrnedm. 1 du1in sugoesm or mdskig #V. buden. w Wuingmn Hsedq ujmmSerns.
Ouiacmws b' klrnonne Opan end Repos. 121S Jerlemo Ievi$ Hig*y. Suif 1204. Adingmn. VA 2220243• • m and O off at
mid Budpet Papev.wo Reducuon Pfoied (OM0418U). Wman. DC 263 __________

1. AGENCY USE ONLY (Leave bUNA) 2. REPORT DATE 3. REPORT TYPE AND DATE COVERED

I NOV 93 Final, OCT 90 - NOV 93
4. TITLE AND SUBTITLE S. FUNDING NUMBERS

The Development of Permanent Medical Standards for Program Element:
Landing Craft Air Cushion (LCAC) Crew Personnel Work Unit Number: NRaD

6. AUTHOR(S)p. Hunt, S. Linnville, J. Stuster, Reimbursable
K. Schneider. & D. Braun

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION

Naval Health Rese-rch Center Report No. 93-26
P. 0. Box 85122
San Diego, CA 92186-5122

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSORINGiMONITORING
Naval Medical Research and Development Command AGENCY REPORTNUMBER

National Naval Medical Center

Building 1, Tower 2
RPthPQd& MD. H RRQ_ -S044 I

11. SUPPLEMENTARYNOTES Prepared in cooperation with Anacapa Sciences, Inc., Santa
Barbara, CA and CAPT J.B. Noll, MC, USN, Deputy Assistant Chief, Operational
Medicine and Fleet Support (MED-02B).
12a. DISTRIBUTION/AVAILABILUTY STATEMENT 12b. DISTRIBUTION CODE

Approved for public release; distribution is

unlimited.

13. ABSTRACT (Maximum 20 words) Initially, the Naval Sea Systems Command (NAVSEA) provided Landing
Craft Air Cushion (LCAC) crews with medical requirements for both selection and operational use in the
"Safe Engineering and Operations (SEAOPS) Manual for Training Standardization and Evaluation
of Crewmember Qualification, Landing Craft Air Cushion (LCAC)." However, the medical
requirements were vague and could be loosely interpreted by medical authorities screening personnel for
LCAC crew candidacy. Factors that led to the need for developing permanent LCAC medical selection
standards included: 1) a constricted personnel pipeline for LCAC operators and lack of ready
replacements; 2) the high cost of training; 3) a training fatality with medical implications; and 4) the
evolving realization of LCAC uniqueness and special physical requirements needed for its successful
operation. Naval Health Research Center in San Diego was tasked by NAVSEA (PMS377) to organize
and coordinate the development of permament medical selection standards for publication in the "Manual
for the Medical Department (MANMED)," and to provide revised operational medical requirements
for the SEAOPS manual. This report describes the steps taken to develop these standards, and a list of
recommendations that should be considered in any future changes to the medical standards, to LCAC
crew training/operational procedures, or to LCAC design.
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